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The work preheated In ta le theet* eaaaleta of tow parta» 
Part I ©ooaerrj* with the compositional etadtea ea 
ladlneaaae Bead o l l « . 
Part II deal* v i ta tho reaatlaae of long-ohele l a t e r n a l t 
t»rainal v aad x t p -unsaturated aolda and their derlvatlveo 
with n l trosv l eh 1 art do (WCl) . 
FART I 
* » » » f * t t — ! 3fr"»»»f — | « < 4 n f — sood of iff 
Tho flood a l i o froa twelve spoole* woro aaalyaod for thoir 
eaaaaaaat aelde aala ly by ehroaatographle and epeetroaeoale 
techniques, Alt tho aaad a l ia evoept those of saieaaa arar l ta 
a n a
 Aaeaalaa lodlaa were foaad usual l a eaatatalo* o laple tjrpa 
af o l e i c - l l n o l o l o - l l a a l o a l e aolda hat l a varytag proportions. 
*. paaoi ftyf a m 
s ight af the tea aooal aaad a l i a reported a«ra a«va aat 
had a l l eoapoeltloa reported aa far* The caa - I l ea l* ohroMto-
traphy (GW5) aaalyele ooaflraa that a l l tho a l i a exeataed arm 
aoajwaeed of eeaveatlaaal fatty aolda hat l a widely vary l a * 
proportions. Ttia content of tha to ta l aataratad ooida r art ad 
trtm 7.9 - S9«6*. I n tha O M U m d eontont of palnl t lo and atoaric 
aoida9 pal at t i c anid waa fonad to bo araaoat aa a aajor ooao>oa«nt 
I n a l l aaaplaa * which to taa aaaal pattara of di a t r i button of 
paint t t a and a taar la aol«ia. Other taaa C l f and C1 8 aataratad 
act da t C 1 0 , C l a # C14 and C j a aataratod aoida vara aloo found to 
©a praaant fn varlone apooiaa In at nor aaooata. 
Alt tha apoelaa vara found to contain nigh poraeatago 
(SO.4-02.3*) of anaaturatod aoida. C|g«4Jaaata rated aoida ranged 
froa « 0 . 4 - 3 9 . i * . A aaderateiy nigh percentage (2T.1) of c ^ -
aonaaaola acid (£taoe«-ft-oaoia) waa found to be occurring in 
rxtlaHlntaa a laa t t * ?'our apaotaa aaaely Caataaraa noaohata. 
®£2£L* Ii£SSSSS£> JMMlH »Sl l£ lM«2£2t *** l»aa«mora foetida 
yielded I t noleienrich flood oi ls containing fl3.4-aa.3> of l loole io 
acid . I4notoiilo aotd wmm pr&eeat aa a alnor constituent (3.9 •) 
in
 £• memohmtm only, ra t ty 00id coapoaitioa of £. eaf f rat iaaaa 
£ • XSt iSJl t mn4 .£• aoaoBata aacd a l i a r*acabled that of ttlger, 
tcbaeoo and aofflower eaaeoially grown i a troptoa. Oi la of 
cetttntntap, «e»4«4**9t of l l a a l a i o aotd a l t a aa er l t t t l a Uaelenio 
aeld mmjr paealbly f ind need aa a l i n a l e l e - r i c h drying o i l a * A 
aortoao canaldaratftan oaa ao gtaaa to opocloa rtoh l a o i la aa 
wait aa l a apael f ia aotda i f nay aaa noat taa agroaowio etender da 
of a f t a i d crop. 
- 3 • 
H. * n w o o o y aold of Xuwtn| a j m ^ f aood o i l 
Oil froa t«o aaod of * . orurlta oontains previously 
nutdan t t f lad oft-12.13-ar)PTyoctad»o-tron»-a-aaoio ( I , lb) aad 
th* nor* ooawon •aroo l i e (e la-» i l . 13-opogfootadaa-ols-g-oaolo.II) 
(44) M i d , Goaotoaos pr«w»*«re of dlroot aooto lys i s •t o i l 
ooatatataf o»oxjr aside In ataor aaonato was adopted to oaaraotorlso1 
tho oaosy aold* In too o l l« Too toeaalqaoo aood la I so la t ion and 
Ident i f i ca t ion of the acids laoladod oloaaatal ana lys i s , t o l a -
lnror and eotawa ohrooato«rapHy, Ift, U? and enoaioal ro notions 
( • !* • , radnotloa and oxidative elaairags) eouplad with OLC. 
(jns(c«a)4cK - c«-caacati©i(CHa)Tc*>a» 
o 
o l s - 1 2 . t3-*poxyact*ioo-Jtraoj-3-anoia 
in 
CM 3 (C« 3 ) 4GI - CH CHaCHnlcJi(cua)Teoaii 
o 
ola-1^13^DO«yg<>tad*OTgll-'9-o'»<>lo 
C. Cyanollplda l a Aasoalns frfHgf *••* ° i l 
roar typea of oyaa#11ptd* oraoaat iadividnalljr or l a palra 
havo boon tdontl f lod l a too oood l i p i d s or the Boracinaeoao aad 
taelao'aooaa spool a s . Moro raooatly tho proaoaoo of eyanoliolds 
has oaea shown froa oar laboratory l a Cardlosnsrana oaaasoaan 
(<laf»ladoeoao)9 fiodonoa »faOOoa (Sapiaoaooao) aad too spools* of 
- 4 -
Halt otrog>f are (U, Imlictig and ii. ojoftwaidi )« i)uria& aar oo»»*o«#l-
tionnl atadtea on irtdlvenous saod o i l s jt. iartloo s««d at 1 w*» 
fouad to contain one sued oyoao l i p i d , attaeiy, the fattar aoid 
dt»st«r of 1-oy*no-3-nyf!roxya«tnylpr0p-l-«ne-3-ol ( I I I , aoi,tt/w). 
Tt# <t mature was corroborated on tha bas is of speotroasopte and 
atir oast agraphia analy«ss« 
0 0 
1 a o-c-(CB * M» J a 
( i f i ) 
Tn a eoatiaaiag study ou too raastloa of iong-»oitaia fatty 
actda frost ta t s laboratory, an att©apt was and* to study the 
sotton of n i troty l chloride upon in terna l , tera innl , ana o(*p-
ansataratsd acids tmd their der iva t ives . 
*• *t *r»f»fMol»«**°q *r «f tfrr* • Iff It 
The at trosaealorl nation of aatayl otaata with approniaately 
• to l eh ioaa tr io aaaat i t i e s of IOC I l a afta / i s l a n d aa iof iy a i troao* 
ah I or© prodact (V t awttyl •{ tO)-«aloro*lO<9)-altro*ooata4ooanaate) 
soooapaaied with ana* aaoaat of I t s ftaoaarfta axialao fara ( f l 9 
•e thy l 9(to)-ohloro-t0<o)-oxtaia©©etads«aaoate). The esssaa of 
JWCI yielded m aaasaal pradaat ohloroai t r i a i e * (VII, aetayl 
9( I0)-ofiioro-l'>(9)-oi trl at nonet ados aaoats) l a addition to aoraal 
- 5 -
pr«**»*»t!i (V ami V I , Chart T ) . ?H* formation of ohiaro.»t triwine 
O M I «n»tl be oYplaiaodl tbroagb ti»« oxidation of exiaa ( V I ) * fbo 
atroeturos of j»ro*i«et» woro «atablt«a«d by «ieroaa&ly»ia t la «ad 
\ r I 
( f ) 
v • n • 
V soct o° 
0n3(<?H3)fc - C«(GII3)T«O3CH3 c»3(ca3)Tc - eu(CH3)Tco3eu3 
n ci mm ci 
I (CD (-Mau) 
( C I ) («H-!i03) {YD 
»• Yitroaoohlorlaattoa of «otayl to-oadoeoaoato 
In the proooat otody tbe aotbyl eater of ia-undaoanoia acid 
(VITT) wnt aateetad aa a soda I •afeatrate for nitroeocblorlaatiou 
reaction for two roaaoaa. F i r e t l y , ttiaro appeared to bo ao 
•wat te* l a the l l toratoro of tao a l t reeeealortaat lea of ttadeeeaoio 
aa i d . Seooadly, I t was o on aide red desirable to proba tao rag lo -
ee leo t l r f t y of a i t rooyl chloride addition on an aoeyeaetrioally 
eabetttated doobta boad ao wal l mm tao atorte offoot l a tao 
foffaatioo of pro<feet. tteaetiea of aetayl id-aadeeeaeate ( f i l l ) 
• 6 -
w i t h NfOCl I n o t t o . ro»tilt<»d i n th» formation of four products 
( I T - T I T , Chart I I ) . Only too oospoaonto (X - X I I ) could too 
laolatodl and oh*rnotar ised t a pure for a v i s . dinar of awtnyl 
i a - e h l o r o - 1 1 - a i tro«ound«o«n»Qt« ( x ) t nothyl 10»ohloro-»l l -
OYtntftOttadaoanoatn ( X T ) , and a<*thyl i O « o » l o r o - t t - « l t r i n l n o -
attdooiiaoate ( t t f ) . ?*o ooaponad ( I X , aatftyl t O ~ o h l o r o ~ l l -
at tronoando©a»oata) t a - ir tnary prodaot , ooald not bo l a n l a i o d 





( V I I I ) 
«»»Cl 
Gtl («« a ) s CO a CH 3 
( I X ) 
f l3cn3C^cn2 )9Ct t • m2 m * -CflaCII<caa)gcoaca8 
Cl o Cl 
(x) 
^ 
en - cw ( C H a ) s * > 2 « 3 
HOT! Cl 
( w ) 
* S C l 
cm - CM (CHa)9c>a<si3 
H Cl 
CH -




( x i i i ) 
MO. (XII) 
- T -
ft. Nft tros^chloriaftttoji of docos~t£a^~a-aaa*ta ilttV) 
w»*a aotayl <faaa»«»troaa«»a-aaaata was traata* artta MOCt 
f in i l t u ) At 0*9° for aaaat a aoatti only aoout 10i of tfca ooapound 
(TTV> was foamf to aadsrga altroaaottloriaattoa, Tba pradaata (X* 
nnd XVI, Chart T i l ) vara oaaraa tart sad aa aatayl a~o«ftaino-3« 
afilaraawaasaaaata and astnyl 2-ni t r ia l aa^^alaradaaaaaftaats 
r»s»#«ttvaty on tna bas is of «leaaatal ana lys t s , IH aft* MtiUU 
Chart 111 
CSi3(«Ha)t9^l»CB « a 3 <^ 3 
(wv) 
wet 
(m1(ca3)jac» - c c*>2c«3 
ci »« 
• 
C I H 
I 
(vri) 
»• U^ot loa af a^ryay l ot>lor|d»
 f | t % +aUy | t j ^ j y l 
(fiHwy*«wi»*i wi) 
THa reasttaa af U t vtotnal d ia l ( m i ) vat aarrta* oat 
with *ocl <X2 i l i a . ) ta aatftytaaa oalarlda at rooa taaparatara* 
Th« raaattaa yl alaaa laa-aayl 2-attritsfeaxadaaaaaata (XVIII) aad 
laa-aar l 3*kydrax?!ia*adaaaaaata ( 8 X ) . faa products vara 
- 8 • 
tdontff iad on ttt* aa«i« of atcroanalyel*, l it , WAH. emd *lmmn, 
Tfift raaotton l a depleted i « Chart IV, 
CXVK) » « OH 
ffOGl ( l so -aey l a l t r i t e • i tC l ) 
'3 
cff3(aiia)|3cii - e - o-<ciia)acu; 
O S l l 3 
o ( m m 
li 3 
03 CH 
ftia oreeeat work on *©0l reaotloa with epoxide (XX) waa 
an<*ertftk*n primarily mm thmrm appoajrad to be no aentioa l a the 
l i t e ra ture aa the aetloa of WMJt wita oxlranoa* Farther m 
torataal epoxide was aeleoted as a suae tr at a to atudy ilia 
direct ion of ring opeatnc,* than 1>, it'-epexyuadeoaaoie waa 
treated wita met 3a* a quantitat ive y i e ld of 1 1 - o i t r l t o - 1 0 -
ohloro9«da«a«ote aotd (xn) waa obtained (Chart V). 
- 9 -
Ch££t_V 
CH_, - Cfl(GH-)ftCO«H 
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Tho work proaootod In thl» toast a ooasiata of two partst 
Part 1 ooaoorao with too ooapoatttonal stadias oa 
fn^tgootou* soad o i l s . 
Part I I doalo with tao r«actions of lon«-oaaln l a t o r n a l , 
t e ro lna t , and o(9 ^ <*iasatttratod M 1 < I and taoir derivatives otto 
n i t rour l chlor i te (^OCl). 
rmt i 
Coaposlttoaal Stndtoa on Indigenous Seed Olio 
The sood ©tla froa twolro spool as wore analysed for their 
ooaponaat soida anlnly ay earosiatograpolo and spootrosoopio 
torthaloiies* All the send o i l * exoept tHooo of MBnana orar t ta 
*
n d
 *o»ettl«» indlca were foaad asnal l a ooatolaiaft • lap la typo 
of ole lo»l lnoteie~l tnoienie noids bat i n varying properties* 
* • tfaaal toed at la 
* * * * * of the ton aoaal oood of la reported hero have oat 
Had a i l eesn>oaltiea reported ao far* The cae~ilqoid saroa»to~ 
trtphy (Olfl) analysts oeaf l ro* that a l l tao of la eaaalaed ara 
. i i • 
eoaooeed of conventional fa t ty aolda but l a widely varying 
proportions* the content of toe to ta l aatarated sold* varied 
f r o * 7.3 - 39*6$* ta tne eoabiaed ooateat of pa la l t lo and 
etear ie aoida, p a l a i t i e aoid was found to bo proeeat aa a aajor 
fl«wi«««a( i n a l l eaaples - wilt eh fa too nana I pot tors of d i s t r i -
bution of pa lot t i e and atoarfo aolda. other than C M and C j a 
aatarated ootdav C 1 0 , G ^ , CJ4 and C a J aaturatad aolda ooro alao 
found to bo present ta various apooloa to ainor aaoaats. 
Al l the epeolee ware found to ooatata hi go percentage 
(60»4~93*3*) of anaatorated aeide* Ojg-Uneoturated aelda ranged 
f r o * «0 ,4 -«*0 . i ; . A Moderately al&n percentage ( 3 T . t ) of 0 2 Q -
aoaoenoie aoid (*.ieoa<-»li~eaoie) wae foaad to bo ooenrrlng i n 
PMif^fatqy J l22 i£ * ' « ' • * • « * • • naaoly frontoqrea aoachat*, 
n r o j l j flavsoens. J&fjjLa J&&£3LSiS2£2» and P f f * f f » r # f P f t ^ a 
yielded I tao le io - r ioh aeed oi ls containing $3 .4 -09 .3 * of l i ao le lc 
aoid* Mnolonlc no Id v a i present aa a ainor constituent (3*0fl) 
*
n
 .£• »<>»oHat« only* Fatty aoid ooapositloi of J . nuff rut loose 
£ • f^ottda. and £* ao achat a aeed ol io roaoeJblod that of Ml fa r * 
tobacco and oafflower especially grown l a tropica* O i l * of 
C. aoeoaatft. a. IlSOSMSU* i - t« f f r«t t«»f f« • * * £ • ftffHt 
sp~et*e containing oS«4-«}v*9g of l i ao le ie aoid with ao or l i t t l e 
l i ao iaa lo aoid aay »—afbly f iad need oa a U a o l e l o - r i e a dry la * 
o i l s . A eerloos ooaolderation oaa bo given to apeoiea r i ch i s 
of la ' aa wal l aa ta epooifio aolda i f any oaa aeet too atreaeeae 
ataadnrda of a f i e ld orop. 
- l i t -
* . * aow apo*y aoM of Maoaao prar t ta aoad o i l 
Oil fro* ttio sootf of j£. prurltn contains provioaaly 
aafdoattftod ois-»13.13-ai»o:nrootaaso-traaa-9-«aoio ( I , 1 i) aad 
ttto woro ««mra •aroo l io (oia-13.13-»opo»y»etadao*»ols-*"»oaolc«ll 1 
(4<) a*i<l. ftsaatoaaa prooodaro of d irsot a o a f U y s l s of o i l 
ooatolata*- opoajr aoida in s i nor aaoanta was adopted to oharaotorii 
tno opoxy acids to the o i l . ft»o tachoiqass asod In I so la t ion aad. 
Idoat l f f oatloa or ta« aelds inoladod eloawntal analys i s , t o l a -
tayor ««4 ©©loan ebrooatoxraphy, l a , UV and ohoalcnl reactions 
(<ri««, radaattoa and oxidatftv© olsaraga) ©oaplad with ULC. 
ci!3(ciia)4ca - CH • ctfacHicit((ai3)7(;oau 
ols-12.t3-opoxyootadoo-j|£aaj«9-onoic 
(1) 
CHs{ caa)40R « en ai3ai8oi(cai3)TcoJa 
o 
ola- ia . i s -apogyootadao-ols -g-aoolo 
( I I ) 
roar typo* of oyaaolipids proooat l a d i * Ida a l ly or l a 
pair© a«r© aooa idoat i f l ad i n too ooo* I f f I d a of too aoragiaaooao 
•ad Saptaoaooao opooioo* Moro raoaatly too oroooaoo of ojraao-
- I T -
l i p i d * hfi« ooaa altoita froa ©or laboratory l a c t r d i M P t r i a 
t f q t f f q q t (*«»i»*««o»»>f Moaoft Ttooooo (Sapiadaooao) and too 
apoeioo of Holiotrooloa (11. Indian* and tl. oioowaloi) . During 
oar ooanool t ional atttdlea on ladlganoua oood ol io Jfc» laa loa 
• • • a o i l woo fooad to o on ta in oao mob ayaaol ipid, aaaoly, too 
fa t ty acid dleatar of t-oyaao-a-aydroxyaatnylprop-i-aoa-a-oi 
( I I I » 10* «/w)# I t a at mature waa oorroooratod CMI too baaia of 
onootrooaoolo and ohroaatoaraphie naalyaaa. 
I n a continuing atttdy oa too reaotioti of loa^-oaaia fa t ty 
aei<fa froa this laboratory, an atteapt vaa aada to atudy tao 
action of ft ltrooyl chloride apoa i a t a r a a l , t a r a l n a l , and c( #p -
unaatnratftd acida and thair derivat lToa, 
* • * l t roooo»lor laat lo» of • a t a r i olaata 
tao nitroaooblortaatiofl of ootnyl olaato o i t a aoproxl-
aataly otolaaloaatrlo anaatl t iaa of M0C1 i l A l a y lo loo* obi of 1 / 
nltroaeafctoro prodoat (V , aathyl a ( iO) -«a loro - iQ(» ) -« l tronooota-
• T — 
<i*eanoflte) oee©*pattied with soo« «taount off I t s isoaorio oxiaino 
form (VI, aothyl »(I9)<^loro~i0( 9>-»xlaiaooatn4oooaooto)« Too 
•Too** of fOOl jrftoldod on unusual prodnot ohloronltr laiao (VII, 
•ottiyl 9(l0)~eh1oro-10(3)-oitrlalnoaotadaaaaottto) i n Addition to 
nonifll prodnoto (V aftd VI, Chart I ) , rho f amot ion off oh lor o -
nitrfta&ao ooa v o l t no oatplotood throogh too oxidotion of oslno 
( V t ) , THo otrootoroo of prodaeto woro ootoolionod by a i o r o -
onoiroiof i« «B<J WR. 
c*if(eifa)T<ro»ca(c«a)Tc»3c*i3 «22£1» ca3(cw3)Tcii • Ga(aia)Tc0acn3 
Sxoooo i saci o 
• (V) 
V • ¥1 • 





( n ) 
»• Htt i^ooofcUrt—a— »f —thrI lo-ondooooooto 
In tfco proooat otoay too not*?I ootor of to-andooonolo 
•o ld (TITI) voo oo loo tod oo o aodol ooootroto for a i troaooalori~ 
notion roootloo for two rooooaa. r irotijr , tooro oppoorod to oo 
• v i -
no w^ntton In tf*« lltaratur** or th«» n) trosocli loriaatiou of 
tsnrfaaanota aeid, Secondly, f t was conaidarad dasirabia to orofeo 
the ragiooe •nat iv i ty of nitrosy1 onlorida addition on an uoayo-
notr ioa l ly aubntitntad doabU bond aa wall • • tha atar io affact 
in tha for* at ton or produot. Hoootioo off aathyl id-nan oooaoa ta 
(Vir?) with WCl in a^tu. raaultad in too formation of f o w 
orodnot* ( I * - m » Chart I t ) * Only taraa oooponanta (X • XII) 
aonId ba 1 notatad and ohoraotarixad in para form v i s* diaor of 
•athyl 10-chloro-tl-nitroooundaeanoato (X) , aotnyi lO-on loro - i i -
oxtninoundooanOAto ( « ) » and aathyl lO-ohloro- l i -nl t r i a i n o -
ttndeoftnoato (XTI). Too compound ( l x t oothyl iO-on loro - i l -
nitroaoundeaanoata), « prianrjr product, eouid not ba iaoiatad 
in para rnm mm it eaa i l r diajariaaa or raarranjaa to aa oxioa* 
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(XI) ( t i l l ) 
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MOCt 
Of « Cf! (Cft«)jCO«0B« 
II I " * * 
If CI 
*of (XII) 
Cm * i t r o « o g a l « r l « a t l o a of doooa-jraaa^a-anoata ( X I V ) 
Wioa aatltyl Jooo»-iraaj-3-«ooftt« «a» traatad «t ta tfOUl 
( j a o t to ) fit 0-9° f w itoMt • aonta only aboat iOi or taa ooctpeuaU 
(XIV) w«« found to andargo al trosooh lor 1 nat ion, fa* producta 
(XV and t v t t Caart I I I ) war* oh&r aot art aad a* aothyl 3~o*l«lno-
S-ehlorodoeosanoata and aathyl 3-«it trialno-a-oalorodooosanoata 
re ipt0 l lV9l f on tho beats of olaaantal ana lys i s , 1R aad H*tt, 
cn3(ctia)19c««cn coa<3it 
< « f ) 
N0C1 
C I llOfl 
(XT) 
a 
< * , « * , ) „ « « - C C 0 , « , 
c l * 
( w i > 
- v t t i -
n
- nation of nitrony) g h ^ r ^ ^ h f ^ t y . t f r ^ f l 
TH« re not I on «f the v io lna l dtol (XVII) w»» carried out 
with W5C1 (j^g eittt) l a »«thyleae ohlor&d* at rooa temperature. 
ftiw r*««tt<m y1*1444 f o ~ a « r l 3~nitrttohexadaeanoate (XVIII) 
and tno-awrl a-*»ydr««yhexa4e*a«eate (TIX)» The product* war* 
I4«nt irted on the oaaie «f BleroaJtAlyela, t « t aWH a»d Jtasa* 
Til* re*© Hon fa dnplatod t o Chart IV« 
mt,«ma)lscn - ca3 
on OH 
VOCl (Isoaayl n i t r i t e • HC1) 
0 
I! 
ody(cna)13oii - c - o(cna)aoa' 
cn3 




II / 0 B» 
CHjCcw )tJ<w - c - o-<caa)sCR^ 
Oil 0 8 3 
< « * > 
- i * -
"•• Benetton of nl t r o t y l ehlorjt lg raflth 1Q. l l««novyaml9caootc 
mi* U*) 
Tfi« preaeat work on mnst reaction with epoxide (XX) vaa 
undertaken primarily *n there appeared to be ao Mention l a the 
l i t e r a t u r e on the ra act Ion of goci with exireaea. Partner a 
t e m l n a l epoxide waa aeleeted aa a etioetrate to etody the 
direct ion of ring panning* Vaon 10,li-epoxyandeeaoolo van 
treated with VOCl gee a ananUtftt ire yta ld of t l - « i t r t t e - l O -
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Altboaga tha atudy of natural product* baa alway* aooa 
« aroaiaoat part or argaaie aaoatotry* fa t ty aoida hara aot aoaa 
aorlounly eonaldarad l a aoapariaoa with tha aora favourad oarbo* 
hydrataa, iaoproaotda and alkaloid* to aoatioa only a fov* Fatty 
aoida foaorally aadargo a l l olaaaloal roaatioaa or organlo 
otteaftatry. I t l a r ight ly point ad ant that tha tfifforaat pbaooa ^ 
of tha dowolopaoat and progroaa of org aula aaoaiatry are oattor 
oxaaal i f tod by tha goaoral par foot ion aoblovad by tha ohaatatry 
of fa t ty aotd. 
Th« loag-oli«in fat ty aoida hava thoir or ig ins in land 
and narlao aniaal fata9 ragotabla aood o i l a aad organic ayatnoaio* 
Naturally dartrad fa t ty aoida aro noraally ooaeidarod rap1antah-
«bla to tha aansa that aaiaala aad planta roorodooo taaaaalwoo* 
Thara aro good roaaoaa for axpootlag that fat ty aoida aa raaow-
abla aoureoOf w i l l baooaa oraa aora iaportant in yoara to ooaa. 
Thara haa baoa a ooaoaatration of a a tody oa only two aoida 
o loto aad U a o l e l o aad taalr gaoaotrio loaaar*. I t baa gaaorally 
aooa aaaaaad that waat la traa «f o lo ia aoid bolda far otbor 
aoaooaoie aoida aad taat waat to traa far l i n o l a t e aald boltfa 
for othar palyanoio aoida, consldarlng to la liamtod apaoro of 
Invest igat ion in fat ty aoid oh* e l s try oar research a c t i v i t y 
on fatty aoid reactions has been direoted towards tHa react ions 
of d e f l a t e acids containing teradnal* internal f and o( t f} -
ansataratton. Oar capbnsts has been morm on tbo preparation 
of now fatty aoid derivat ives using both c l a s s i c a l and ooa-
o lacs ioa l reactions and to study the eo -re la t ion of atrue turn 
and product composition l a the preparation of the*e derivat ives* 
f t has been est!noted that by the tarn of too present oeatury 
the world population wi l l be doobtad and a serious global o r i e i e 
w i l l ar i se for the aoad of o i l * i n the edible and non-edible 
Industr ie* . Consequently th© progranns of aorooalag u n c u l t i -
vated eeed o i l * ban bean i n i t i a t e d in nanjr advanoed eountries 
with a view to discover now aoad o i l * and fat ty aeida wbleb 
nay land tbenselves to praotioal nti11 nation* 
In early 1990** India used to export o i l s eeds after 
neating i t s domestic requirement*. But now oar* i s an edib le 
o i l de f i c i ent eonatry* There i s a vast potent ia l of aiaer 
o i l s e e d s which i f properly trapped, oaa substant ia l ly augneat 
tbo overal l supplies of vegetable o i l s and help i n bridging 
the vide gap betweea their denaad and supply. Two Pb-490 
projeote on tbo seraeniag of borbaneeae am I-one tiding s p a d e s 
and syntbosis of now fa t ty aoid der ivat ives have boon i n i t i n t e d 
i n tbo antbor*s laboratory in reseat years . 
- 3 -
Uncertainty ©v»r a m i l a b i l i t y and ooat of patroobaaloala 
ha* rafelndlad aeadoalo Interest in natural o i l * as an a l t a r * 
s a t i r e rim aa tar ta l •ouree of fa t ty ohaaicala. In f low of too 
anovo objaativaa tha araaaat work daaoribad i n tno tbasis doala 
with tha stadias on aaad o i la and tao onosastry of f a t t y aoida. 
3. PART - f 
ctuFOst-nonAL smirks o* tuniGKiiajs aeso 011^ 
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A TiBOHEflCAL 
Over the past ten years the world-wide production and 
consumption of fa te and o t t e has gone up by 1 to 1-| a i l l i o n 
t o n n e s , or son© a* a y e a r , rhe ahara of «Jevetoping c o u n t r i e s 
In the growth has been comparat ive ly s a a l l , although I<M« of 
thaw such ae Malaysia, B r a x i l , Indonesia an-.l the Ivory c o s t , 
hare increased the production and export tonnage in reoeat y e a r s , 
fn f a c t o f t occupies a p i v o t a l p o s i t i o n for iev« loping country ' s 
Aaonofty in the present day world . 
**tr knowledge of natural fa t s of vege tab le o r i g i n i s very 
U n i t e d to th« e x t e n t that ou t of about ?,"> )t0OJ H.novtn s p e c i e s 
of o l a n t s only 10 -12 , >00 seed o i l s froa 2*>i fami l i e s hmi been 
enalyxed for t h e i r f a t t y ac id composit ion by 1£73. Lipid caetaittts 
h*ve b««n a c t i v e l y engaged in bas lo and applied research alaod 
at the developnant of new crops for i n d u s t r i a l and e d i b l e purposes . 
The fundnaentnl phase of t h i s type of researon i s a cooperat ive 
screen ing prograsMse to d i s c o v e r , de f ine and eva luate new or 
unusual oowpounds of promising u t i l i t y i n nany d i f f e r e n t d i r e c t i o n s 
tn p l a n t s wi th a reasonable p o t e n t i a l for c u l t i v a t i o n . Suoh 
s c r e e n i n g pragranne baa revea led and cont inues to I n d i c a t e seed 
s a e e l e e whose development i n t o nee domestic crops could s a t i s f y 
e x i s t i n g nepds, or newly dev e l o p i n g requirement* of our Industry 
««« 11 incr*!i«(»i in e l s e nod complex i ty . ("He s p e c i e s or groups 
of s n e e l e s , found to have an outstanding p o t e n t i a l a« nf»w 
of Iseoda, await agronomic improvement through s e l e c t i o n and 
breeding before orop s t a t u s eaa be r e a l i s e d , 
India i s « ia)( tr o i l s e e d and o i l -produc ing country. Ho 
botanico-ohewiea i survey has e a r l i e r been carr ied out in e x p l o r i n g 
our naturnt f o r e s t resources from wi Id/semi-wi id herbaceous p l a n t s 
**««< in f inding improved crops p o t e n t i a l . 
Twenty fir® years Ago, l i p i d s were considered to be o i l y 
I n t r a c t a b l e substances that could be separated Into si cap lor 
eopponents only with t r e a t d i f f i c u l t y sad they were s tud ied by a 
comparatively l imi t ed number of pa instaking r e s e a r c h e r s . I be 
development of eHromatoj;rao>*ie tachni ^ n i s , p a r t i c u l a r l y gas-11 quid 
ehromntoafraoHy an» thitn-layar ehroamto^ripsty, together wi t* 
ndvnne«»«t In soec tr'>sconvf ' •we led to an e x p l o s i v e gr>Jwti» of 
i n t e r e s t In these compounds and have r e v o l u t i o n i s e d our knowledge 
of the r o l e that l i p i d s play i n the s t ruo ture and funct ion of 
c e l l membranes, as e s s e n t i a l d i e t a r y components and in numerous 
b i o l o g i c a l proeesses.£eeplng i n view toe l i n e of work descr ibed 
i n thin t h e s i s mn attempt w i l l now be node here to Mention 
b r i e f l y t»« ocotirren.ee, d e t e c t i o n and a n a l y s i s of f a t t y ac ids 
In seed o | I s . 
Sosmoneot fatty pcida of antural f**» 
*4or» than TOO fatty acid structure* have now been reported 
and th*» follotrln? gf»a*rnliaatlairi can be drawn froa these* Natural 
fatty acids usually contain an even nta abar of carbon atoms ana 
are «oet c^awsonty Gw Q\%* cj»o o r Caa e o , l |Po u l l d <» unsaturated 
aoide have louble boada with oi» or jS configuration ia oertaia 
nreferred posit ion* in the oarbon chains polyene aolds bare 
»ethyl»B*»-interrupted un*n turatl on; %n& acids rarely contain may 
functional group other than the earboxyl group and o le f in io 
unsnturation, Of course titers are exceptions to a l l ti*«se s t a t e -
t f i i t i , Ntavartheleas, there are valuable general isat ions against 
which to discuss fat ty aoid •true tare . Ia the l a s t 2J years , 
new fatty acid* possessing structural features quite unusual 
aeeordinf to our ear l ier concept, have been discovered at an 
unprecedented rnt«s. The unusual *truotur«l features of recently 
discovered natural fatty acids are described in subsequent 
headings. The structures of these unusual fatty aolds of plant 
origin hwm been comprehensively reviewed by >uith , 
f a t t r acids cos) taint ax unusual unsaturatlon 
Ta recent years aatong C. . ac ids , aoao-uosaturatloa waa 
found at di f ferent poaltlooa i . e . 3 ,3 ,6 and i i . 411 o l s - 3 . 9 
and 5 ,9 ,12 aoids have recently been reported in the seed o i l s 
- T -
of
 *<*»» t>»»oo«t<| w»d Lari* l a p t o t a p l n r e s p e c t i v e l y . Vary 
raeont ly GJ -5 nonoena*, have ba«a found In tna seed fat of 
H r w l l U a robuata . C.^ oono-unsaturat lon i n need fat ft* not 
an common a* C ^ aono-ona«turat ion, though anotigot that** aoida 
w<Hio-«itt«atttration ha* been found at tian p o a i t i o n , 3 , 3 , 6 , T ana 9 . 
3nenoar and ©oworkera hava reportnd the presence of 82 i nexadee-
ct»-fl-»»noio aetd In rtmnbargta a l a t a aeed o i l , Recently i n our 
laboratory %aatboxylow alatma ( m t a e a a e ) aaad o i l waa found to 
conta in hexadee-$ij<-9-enoic acid to tito extant of 1 5 . 4 * . 
U n t i l 1964 ooly one a e e t y i e o i e ao id , t a r i r i o (>>©ta<teo-
n<-rn->lo) «aa known. *tno© then a nunbar of a o e t y l e n i c f a t t y 
act4<t have baen diaoovarad l a the o i l f of nlant fami l iar Jlaeaceae, 
^oonoattae , lantalnoeae and J inaroabaeeae . r'oljOaniaturatod 
ne^ty lan io aoida har*» been found i n p lant s»i*cis from only two 
f a a i l i e a , •'laoaoaa* and *>antalaceae. LigtUei* and »eftwortx 
?»ropoaad four p o s s i b l e s t r u c t u r e s for an unknown a o e t y l a n i o acid 
In aaad o i l of Xinenia o a f f r a . and propoaed i t bo naned Unenynlo 
• e l d . Later , L l g t h e l a ejt &l, c h a r a c t e r i s e d tno aoid an oo tadeo-
9 9 
t r a n s i t ! - e n - 9 - r no lo ae ld . Haeantljr Peart | t j l » rap or tad two 
p r e v i o u s l y unknown neaty lan ia aoida i n tna aaad o i l of Alvaradoa 
anaroneldea (S lnaroubaosae) . loose «ara c h a r a c t e r i s e d aa ootadeo* 
t f - e n -6 -y no lo and e i a o e - 6 - y a o i e ao ida . 
- a -
Prewlona work "* "* at >>ori a Laboratory lias reported the 
mt«ty*I* of a miaber of seed oil*; of Labiatae mad found that the 
mtbfanlly *t»«hyaida® i * unique i n the fre<fUency with »tUou a l i o a i e 
acid o c c u r s . The f i r s t a i l ' t r i e ac id na« reported i n l*abtatae by 
T o l f f <tt j*l« *o be ( - ) ootfv » c n - i , G ~ ) l e n o l c aoid ( L A b a l l e n l o j . 
13 Moat r e c e n t l y *3*«n »ad coworkera Have found the aeed o i l o f 
Lfftiowa o*phalotua {Lab ia te s ) to be the r i o b a s t source of l a b a i l e n i o 
a c i d . 
ftwy^enateri f w ^ty a c i d s 
&?io*y ac ids bare been reported i n sead o i l s fr«>a aore 
tfmn f»5 «r>eci«s in about a dozen f a m i l i e s . Not counting erntati »-
m*>rl n foras ind *»xelnding aocse v id i t t>nal <»poxy ac ids in c u t i a s , 
?>n«» C2t) and nin#» C._ oia-epoity ac ids h*we been i s o l a t e d from seed 
14 -v ) 
l i p i d s *" . lowaver, they may b<* forced i n aature v and t?iis 
reatains an unsolved problea , they oan be considered as o x i d a t i o n 
aroducts of Known o l e f i n i o a c i d s . The s t r u c t u r e s oan be arranged 
to ahow t h e i r r e l a t i o n s h i p with the appropriate aikene acid* 
^ l e l c ac id i n the f i r s t group, l l n o l e i e and orepeoyaio i a the 
second group and I t a v i a n ! e aad other t r i e s * aaioa l a toe f i a a l 
group. There arm f i r e 9 , 1 0 - « p o x l d c s f three 12 ,13-apox ides and 
one i*if lfl-wpoxida. V e r a o l i e was the f i r s t acid of t o l a c l a s s 
to ha d i scovered by Guaetone l a 19S4 1 8 and i t i s a t i l l the aoat 
- 9 -
r e a d i l y avrsl t a b l e . I t s C , 0 homologue (, a lc i ioraole ac id) has 
10 
r e c e n t l y b*»«n discovered by < I e l a no an<i coworkers fro« the 
seed o i l of 4lohornaa p q r d l f o l l ^ { tiphorblaoeae)* Ueoently 
d i scovered C.Q epoxy a d d s by »p©no«r i n trie seed o i l of Jrop l f 
oony«ae fo l la (Goun) Da l l e forre (Cosspo*i tae ) are (»)«^oie^^»12.13-» 
e?>0•^oroctadcca~trans«^^a«•>cla^^^«^dicooic (14 4) and cls-»12, ta-cpojKy-
o o t a d e q e - c i e - f l - o i s - o - d l e n o l o (2* ) a c i d , A new 3,4-epoxy a d d , 
cta-3*4—»pOTyoctadeo-oi»-t1-enoic (17 .4 i» ) , has r e c e n t l y been 
reported fro*a our laboratory l o the V. ro*bur&hll seed o i l . 
'ivdrory ac ids 
Natural tonf -ehain Hydroxy ac ids are conven ient ly d iv ided 
I n t o three c a t e g o r i e s . One group n&a the riydru*yl function at 
or n&nr the earbovyl or s e t b y l »>nd of the chain n i l 1st t l o se witu 
mld-ch^in hydroTV 1 groups can be subdivided l a t o a c l t s with or 
without conjugated u n s e t u r a t i o n . me end-cUain hydroxy aoida are 
taost l i k e l y to h*ve t h i s oxygenated function CC or (p> with r e s p e c t 
to the oarb'vryl &roti» or U* and L$„ a t t'»e • e t h y l and. duoh aoida 
are present in l i p i d s derived fraa brain v wool , s e e d s , y e a s t , and 
outtrt*. soae o£-hydro*y ae ids oocurring in seed o i l s are 
OCHiylrovy d a r i v a t i r e s of aoida suoh as o l e i c , U n o l e l o , l i a o l e u i o , 
or s t ereo l i e , with stolen they u s u a l l y co-occur ( e . g . oC"**ydro«* 
33 23 
l i n o l e n l e , D-3-hydrexysteroul lo acid ) . I t i s of further 
I n t e r e s t that they aay a l s o be accompanied by unsaturated ae ids 
- 11) -
with one l o s s carbon ato*. Por oxaaplo, Salvia a i l o t i c a 
(Labiatae) s«#d o i l contain* o l e i c , l i a o l e i o , nod U o o l e a l c aoids , 
24 thoir C t T analogues, anrt the <X-hydroxy C j a aoids • I t i s 
reasonable to oonjeeturo and there i a son* evideaoe for tttis toot 
the oC -Hydroxy aoids are intermediates i a a chaln-snortoning 
process occurring by c < - o x i d a t i o a . Too Cj- aoids have u a satura-
t ion in the posit ion expected oa th i s basis* too tr ieae aoid, 
for exaaplo, i s / \ *t**#*«. 
C1(a aid-chain hydroxy aoids without conjugated unsaturatioa 
appear to be hydration products of o l^ ic , l i n o l e i e , or i i ao ieo io 
ac id . Hydration of aa unsaturated alkeae can, of ooursev y io ld 
two hydroxy ©onpounds but tha natural process uadar en ay a le contra 
coi Id well bo reg lospooi f io . f'roninent among the so aoids arc 
r i c i n o l o l e f^A •)-i3-hydronyootadao"»ois'-^'-onoio7aoid la castor 
o i l as a aajor ooapoaent, and atrophanthus (or i s o - r i c l a o l e i c ) 
an isonar of r i o i n o l e i c sold (9-»hydroxyoetadao-oia'-13-eaoia) vftiofc 
was f i r s t reported by Quastono in several stroohantnas o i l s • 
In t h i s laboratory r io lno la lo aoid has besa reported as a a)«Jor 
oovaonoat la ttiptaao boaghalonsia sosd o i l and l s o r i o i n a l a i o 
(strophaathus) aoid baa boon found to bo too asjor ooapoaaat of 
tha fa t ty net da of wrfgntla HMlSSaJ? 7 ! • l t t M & 2 1 i 3 7 •*« 
33 !• Qbwainaa aoad o i l s . Higher honologues of r l o l a o l s l o and 
dens lpol lc aoids, lesquerol lc /"*< ») -14-hydrojro loos -o la- l l -eao lo 1 
and aurieol io ( t4-hydroxyoicoaa-a is - l i -a ia- iT-dioanla) soldo 
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hawe been discovered. Apart fron the structural reseabianoe 
between these c i « / c a o Pa i r"» t a # ooapouads usual 1/ c o - e x i s t 
suggesting that they are biosynthat ieal ly re la ted . Farther 
e Yawp lee of chain extension are to be found among the epexy and 
furanold aolds and other oases probably await dlsoovery. 
Kid-chain hydroxy aeids with conjugated unsaturatloa oan 
be further categorised Into those which eontain and those whlob 
26 do not oontain aeetylenlo unsaturatton. *»itd ej. j l . in 1IM0 
found and characterised 9-hydroxyootadeoa-trans-ia. traas-12-dlonolo 
so ld , whioh they naned dlnorpheoollo aoid. In the same year 
Morris e_t a l , Chiahol* and Hopkins found Independently the 
ntxture of 9-ttydro«yootadeoa-iOvt2-dienoie and 13-hydroxyootadeoa-
9,11-rtienolo aolds In seed o i l s . These acids were known to be 
e i ther o j s , trans or trans, e l s In eonfiguration, i:iose aolds 
with unsaturatlon which i s ent ire ly ol&flaio resemble the products 
of oxidation of polyene aolds suoti as l i a o i e i c . ay chenical or 
ensynlo react ion, l l n o l e l e aeid furnishes hydroperoxides at 0-0 
or C-13 with a double bond sh i f t ing in to conjugation i . e . 
9-hydroperoxy 1 0 | 13© diene and the 13-hydropera*y do l l j | d ieae . 
The i n i t i a l l y fomed o l s trans diesjes nans eas i ly to the trans 
trans I sonars. 
Hydroxy aeetylenlo aeids tend to occur in fa i r ly large 
proportions la awae of the species that have aeetylenlo as ide . 
U g t h e l n 3 1 i so la ted S-oydro^yxinonynio aoid fro* XI nan i f n i l . 
- ia -
33 tooontly M i l l a r o j £ i» haro isolated two now hydroxy aootylonio 
mot dm S<-bjrdroxyootado«a*iOvia-diyaoio and a-aydroxyoctadao-lT-
an - iO , i * - * l yno io aotda f r o * too aaao aood o i l . poaolt j l J & . 3 3 
oHaraetorl sod hoUayaolio held (9-hydroxyootad«o-traa»-10«.«»-
12~y*oio), an aootylonio aaaloftto of dlnorpaooolie M i a f r o * 
nollohrroow eood o i l , rowoit f £ j l * 3 4 * 3 9 dotootod and i d e n t i f i e d 
eeirerat new hydroxy eeetylenie aeide l a Aaanthoerrla o i l , 
s u t a l M « a t . One of theee i a the f t ra t C f T f a t ty aold 
(7^droxylM9tadeea»Jtr ja j - l0 9 traa«-16-dloa-a-rnolo) to be found 
I n an ent i ty i n a eood o i l . The C l g and C ^ hoaolOfuaa nay be 
re la ted thronga o( -oxidation though tha o(-hydroxy iateraediatee 
hare not yet boon dieeevered. I t 99p%mra that hydroxyaeetyleale 
aold ar« nearly aa anaerone aa hydroxyoleflale aoida i n aoad oi la 
bat any not ooour i a aa nany plant f a n i l i e a . 
There ara thraa nedee of eoowrranoo of too loag-ohaia 
hydroxy aeide* Sena, t iko r lo iaoio io aold i n eaator o i l , fora 
t r laoylglycerols in the conventional aaaaar ee that eaeh glyeorlde 
neleonle oontaina only throo a*tar 1lavagea. Othera aaah aa 
Kaaali o i l 9 7 and Loooaoralln an r l on l a t a aoad o i l 3 8 geaarete 
f tyeere l aatara xdth fear aotar l inkage** Additlanal boadlag 
roanlta fron aoylatioa of tao fa t ty aoid hydroxy I greny n t t h • 
fartaor leng-ehaia aolooalo. Tho third aatofory oontaina aea* of 
tho l r hydroxy aalda i a laatooo fora v i a . (e)- l*-hydroayeetadeee-
o io«* . trane-11-dlonolo aoid laotoao (eor io l tde) fron H f M a l t 
•a jo 
enorginata aaod o i l • The taatono r ing* ara of nodarete nine • 
- l i -
Ksogh aad ftirlta l s o l a t a d a vary aauaual f a t t y so ld and 
e h a r a e t s r i s o d i t a* c7^<-( 13-hydrOxyhexadaoyl) I taoonio aold froa 
a l lahan 11 ahaaa a l i p h a t i c * . Vary r«oaat iy another n«« so ld warn 
<tt seovarad by Saogh and coworker froa Uaaaf a s r l d e n s U aod 
fttraotura o f tha aold waa e s t a b l i s h e d a» a s t h y l 3 , 4-dl oar boxy* 
42 3-hy4ro*y~l?-oTO«loosanoate a o l d . itakaiai l s o l a t a d froa 
Ari>iOB» way!oaaa aeed o i l a s o l i d aold which was des ignated ao 
(•)-4|«hy«frony-^«-«athyl<-9*oyoootaoo»anolo a o l d . However, Ouaetaaa 
43 
a t a t . showed i t t o be a Mixture of tbraa oxo ao lds i i#- and 
f1 -orooetadosanolo and tha o x o t r l a e o a t a n o i c l a an approxiaate 
r a t i o of t i 3 s l . HeOently two new dihydroxy f a t t y aoids (ooa 
v i c i n a l ) hav© baaa I s o l a t e d by Osaaa ejt jal . »-»»» f r o a seed o i l 
of Peranum bar an In and . ia l iosperaua a x i l l a r e and c h a r a c t e r i s e d 
as S f t4-dl»iyrlroxyoctadecaiiolc aold aad l l 9 l 3 - d i h y d r o x y t e t r a o o a ~ 
trans-Q-enoio aold r e s p e c t i v e l y . 
Oxo ao ids 
Natural be to or oxo aoida ara an oh l e s s ooaaoa. Tba koto 
aoida of p lant origin, ara a ra t bar heterogeaeotse group with aa 
a n t t y i n g ffaataraa otbar than poaaaaaioa of one oarboayl group. 
Ttans far , ao f a t t y aoida with aora than on a katoaa f a n o t i o a have 
baaa d i s covered , l a O l t i o i o a o i l tba ooajagated triatao ao ld , 
- 14 -
e l e o a t e a r i o ( 1 - 3 I 3 , 9o ttjr_ 131.), i s accompanied by I t * 4-oxo 
d e r i v a t i v e w h i l s t Chry a ob alarms Icaoo seed o i l a l*o c o n t a i n s tne 
eonJuRntpxl tatrnene ao id~par inar lc ( i^»4 t s#o l i t . 13Jt i l c j - and 
i ta 4«nxo d e r i v a t i v e • 
Two o t l ^ e d * conta in a td -ch« in oxo ac ids of longer-than 
u««»i«l chnin l e n g t h . Cuspldarn fjtorocarpa need o i l conta ins C M l 
^<>0 and C ^ a c i d s a l l of which have the ooauaon C^0 end-group ( I K 
They could therefor* a r i s e from l i n o i e i o acid by a s e l e c t i v e 
o x i d a t i o n at £-3 followed by c h a i n - e x t e n s i o n , 
c»i3(cn2)4cn«;iic«3cn3CJ(caa)iicu:JH 
( I ) 
n»13,l*» or 17 
4 J 
Urgemon** Mexican a »e»d o i l u«« been shown by uunstotie ^ t a l . 
to conta in three oxo acids with 23 and 3J carbon-atotas i l l , 111 
and TV). I t i f conce ivable t!i.-%t these a r i s e b i o l o g i c a l l y froa 
s t e a r i c and arachidte ac ids by a c h a i n - e x t e n s i o n process i n which 
C H 3 ( C H a ) - C o ( C i l a ) i | C O ^ | . 
( I I ) ( a - l * 9 n-T) 
( I I I ) (a«16 , n-9) 
(IV) ( » . 1 8 , n-9) 
the o r i g i n a l carbon r e s e t n s i n the o x i d i s e d for a . 
- r» -
yurangtd ac ids 
In the grotio of nnturnl ?»t't<*r Acids which contain a furan 
rlni? the f i r i t r e t r e s a n t s an onbranohed l«J-o«rt>cm furanoid ac id 
with an *th*r l inkage between C-& md C-12 or , a l t e r n a t i v e l y 
the n-t'J and n-T carbon « to«« . rb is ac id ( 9 , l*i-ep«xy<>etndeea-
47 % t t - d t e n o t o , V) waff f i r s t i s o l a t e d by tforris ejt j t l . fro* a 
n lant souroa ^yooarnuf cupreas l f oral s ( ianta lacecte) • I t regained 
a chapica l eMrtoslty u n t i l the report la i^?3 by ^ l « « i « t j l , 
tH*t th* l i p i d s of the male Northern i'ike (K»«>t l u c i u s ) conta in 
* i * or more brnnoh#»d-chain furanol>.« n o i l * . *e know l i t t l e or 
not'iirii? of th<* b i o s y n t h e s i s , Metabolism, or purpose of these 
nnu^irtl a c i d s . 
ttt3<JH2>5- HCiIaJ7Cuafl 
(V) 
There 1* a growing i n t e r e s t i n the oxygenated actus whlcu 
antiaar In seed o i l s a f t er orolonged s torage of the s e e d s . the 
occurrence of such a d d s i n ooauserolal seed o i l s Bakes i t 
isroortftftt that « • know sjore about the ir o h e a i s t r y . ianf lower 
seed o i l , ex trac ted froa seeds which have been s tored for 2-1J 
y e a r s , eontatn about "1% of oxygenated ac ids naong wiiieft four 
have bean recognised* they inc lude Jvl>>-eposy ac ids r e l a t e d to 
e l * l e and l i n o l a i c aeid <*n I two of tn* ivilroxy dl "ae ac ids which 
- ia -
aria®, pr«»uanbly t through ox idat ion of l i n o l a i e *oid • fh© 
«t#*d o i l of ^tonaci'iaentuai •acrooqphaltiM i s unusual In c o n t a i n i n g 
a rare trian<? acid with 3^ Jo 12o u n s a t u r a t i o n . After two yeara 
s t o r a g e of th* seeds the extracted o i l contain** about 6 » of epoxy 
ac ids and n sisit i ftr aaount of hydroxy «c lda , iaon& these ar t 
oxyg*nat<*d d e r i v a t i v e s of the unusual t r l ene ac id i n c l u d i n g i t s 
15 
o , tO-et>"Yid« nnd '»- nnd t l -hydroxy d e r i v a t i v e s . Freahly 
h*rvi»*ted «*r>yb««n* furnish an o i l with about 0 , 3 * of oxygenated 
a c i ' s . \ f t «r i n l y 1-2 sionths s torage the v*iu» has r i s e n to 
l - ' j t . *bout one *ialf comprises $,t<)-epoxy aoids derived froa 
o l M o , l i n o l a l e , and l l n o l * n l e ac ids and one th ird ara hydroxy 
ac id* Including aininly 9 , 1 2 - and iH-hydroxy C t 8 d iene a d d s wl tu 
1- and 13-hydrory c | g raonoene aetds as a inor coa^oncnts . 
U l c y g l l o - s u b a t t tuted ac ids 
Upto the prasant throe ty>ea of a l i c y c l l o - s u b s t i tu tad aoids 
hTVA b«*»r» encountered In natural f a t s , vhicrt are ( a ) Oycl»,»ropana 
(b) Cveloprnpana and ( c ) GyclopeBtenyI (or Cyolopent-2-eue) ao ids* 
Cyclopropane and cyclopropane ao ids are c h a r a c t e r i s e d by 
the nreson^e of tbrse-aevbered saturated and unsaturated r i n g s 
r e s p e c t i v e l y nt or ammr the oentre o f the hydrocarbon c h a i n . 
L a c t o b e l l t t c noid was the f i r s t cyclopropane* f a t t y so ld to oe 
ffxind in nftturr, o thers have now been d i s c o v e r e d , the cyclopropane 
f a t t y ac ids ar* c»*»only produced by the alcrour^anissis but they 
- 1 7 -
ar*» nl**n found a.»n?rallv In s a a l l anauiits i n c e r t a i n seed o i l s 
where they aajr be bl o synthe t i c precursors of cyclopropene fa t ty 
a c i d s . M h y d r o s t e r o u t i e n o l i i s a major c o n s t i t u e n t ( 1 7 , 4 •} 
13 
of the seed o i l of t>iniocarpus I origans (auphoria Ionian a )'j 
$antndae<?n*, and i t al-m Accompanies the oyclopropen** fa t ty a c i d , 
s t e r o u l l e a c i d , In mnny s o e e i e s of the p lant order l a l v a l e s . 
>clr)i>ro*)««tio ac ids iMtve been found p r i n c i p a l l y in seed l i p i d s , 
though tb**v a l s o e x i s t in other t i s s u e s of four plant f a m i l i e s 
of the order ^Jnlvnles ( Steroulacene, Malvaceae, u>mbacene and 
T i l l aeeae) and may be neooamanied by small amount a of the 
sa turated analogue of s t e r c u l i c a o i d , di hydr>a terou li< a c i d , 
34 Th<» 3 t e r o u I t o acid was f i r s t i s o l a t e d by Munn i n \Q>2 fros* 
» t e r c u l l a foet jda seed o i l «*nd showed i t to be i», 10-aotUylene-
f>f»tf»d»e->~enotc acid ( V i a ) . »hortly afterwnrds t a a l v i l i c acta 
( 3 to-«ethvI<»n«»haptadec-3-enot c acid, VI b) was i s o l a t e d and charac -
ter t**d and r e c e n t l y two other cyclopropene f a t t y ac ids 
hav» been d i s covered , r>-2-h.ydro*ystarcu l i e aoid ( V l l ) and 
57 
s t e r e u l y n i e aoid ( 3 , 3 - a e t h y l e n e o o t a d e o - 9 ~ e n e - l 7 - y n o i c a o i d , V11I ) . 
- 18 -
&** 
(Via) U e r o u l l c (n=»7); 
(VIbJ i a l v a l i c (n*ii) 
0 , , 3 
( V I I ) 
m o u j t 
HC«C(C:I2)T-O * c-(CH2)ecu2w 
(VIII) 
'4o«t recently in our laboratory seed o i l s from 
* 
;tda ffpatw, j>. rhoabt f o l i a . £• grcwioidea, Hibiscus ^abtlart f fa 
*butt Ion indicua. Urena lobata. and ^rjolaena Uoo-ti-riann were 
fonni to contain atercul ic and saalvalic no ids as unusual 
con*tf ti*ents of tr ig lycer ides in addition to conventional fatty 
ac ids . 
The fiwed o i l s expressed frost the seeds of sos t of the 
•npwibers of lydnooarnus genus of toe Flaoourtlaoeae faai ly are 
ooasonly known as chaulstoogra o i l and are used extens ive ly In 
th* treatment of leprosy and other cutaneous diseases* These 
o i l s are characterised by the presence* in predominating aaount 
of unsaturated c y c l i c fatty acids sutinly hydnoearpio, ohaulaoo&rio 
in* »or l te aei<?s, which do not see* to occur in any other seed 
- u -
f a t s than thoae of Flacourtiaoeaw f a a i l y . All of these o i l s 
conta in one »r taore f a t t y ac id* having a terminal cyclop«nterte 
r l n ? , e«*neelal ly ch«ul«oo>rio ( I S ) , hydnocarpic (K) , on«> g a r l i c 
(XI) a c i d s , which account for HO to 9 0 * or aore of the t o t a l 
f a t t y acids of these o i l s . Other homologies naae ly , a l e p r i c , 
n U n r v H c , nl*»r>rl s t l o , and a l e p r o l l e ae ida , ware found to bo 





(IX) ( n » i 2 ) (X) (n» i *) (U) 
All the ev idences of the past years suggest that nature 
• s t i l l has so*e surpr i se for us in terns of f a t t y so ld s t r u c t u r e . 
The unusual a lycer jdos and aoae new c l a s s e s of l i p i d s 
nivo«*rld# s t u d i e s hove so far b»en made mainly on f a t s of 
I n i u s t r i n t or a e d f c l n a l i n t e r e s t . Our present i&nowtedge about 
f l y c e r l ^ e a i s f ragaentary . Recent d i s c o v e r i e s , b e s i d e s the usual 
t r i g l y c e r i d e s , boing the coaiaon c o n s t i t u e n t s of natural f a t s , 
i n c l u d e a v a r i e t y of t y o l e a l d e r i v a t i v e s of g l y c e r o l which have 
been d iscovered in aaad o i l s , s evera l seed o i l s conta in ing 
hydroxy ac ids are known to have nore than three f a t t y aoida uar 
A3 It) 
g l y c e r o l a o l e o u l e • Recently the o i l of l«o«auerella a u r i o u l a t a 
was found unusual in havlnf g l y o o r l d e s conta in ing aor« than three 
acvl groups, i . e . siore polar t e t r a acid g l y o e r i d e s . i lost r e c e n t l y 
- 20 -
*n^»th«*r a e r i e * of fglyoeride d e r i v a t i v e s have been i d e n t i f i e d as 
A A 
a e e t o t r i i j l y o e r l d # s in the seed o i l of *jormlna eaarglnata 
m , i 1
 ^elaatrua; orb lcu lntu* ( G a l a s t r a c e a e ) ^ * . i n l a t t e r ease the 
tsononeetotriarlyoarld'es represent S**-w8.* of the seed o i l s fro» 
s e l e c t e d s p e c i e s tn the Co las traoeae . 
00 The seeds of I poaea p a r a l i t i c a conta in uni que members 
of p» c l a s s of g l y c o l l ^ l d s found i n the p lant fasai ly ;onvolvulaoea«, 
nurin» the sntae phnse of research the seed l i p i d s of of tiapaaea 
8 7 l a c t e v l r e n s (*iyri snaeeae) were found to contain a s e r i e s of 
•5-alley I re sore i no I s , 
In these* another new c l a s s "Cyanolipids* may be added, 
which co-occur with t r i g l y c e r i d e s in the seed o i l s of the f a m i l i e s 
i\ 3—79 
of 3 - i lndaoeae <*nd Joraglnaceao . Cyanoli i id* were probably 
f i r s t reported In •ch le lohera t r l l u g a seed o i l although toe 
nntnr* of th>» nl tr l l e moiety w«s not e s t a b l i s h e d at that tiiac* 
four typi»s or c y a n o l i n i d s , present i n d i v i d u a l l y or in p a i r s , aavo 
been i d e n t i f i e d in the seed l i p i d s which are cyanogenst i c 
non»lvc#»rol a s t e r s and are d e r i v a t i v e s of f ive -caroon aoao - or 
dihydro^yni tr l l e «oi ,->ty e s t e r l f l e d with long chain Tatty aoids 
(XXX - W ) . Out of t h e s e , OHM c l a s s of component i s a mixture 
of d i e s t e r s conta in ing two f a t t y aoid a o l e t i e s e s t e r l f l e d wita 
l -cyano-2-hydroxysiethyiprop-2-ene- l - t>i (XII) and l - c y a n o - 2 -
h y l r o r y s i e t h v l n r o p - l - e n e - 3 - o l ( x t l l ) . rhe other c l a s s of cyano-
li->i'!s eomnrisij mono- e s t e r s of l - c y a n o - 2 - a e t » y l p r o p - i - e n e - 3 - o l 





( t t l ) 
S |
^
i : i ! 2 , I I ^ " 
MC U 
( X I I I ) 
^ • ( ^ ^ 
<> 
>-0-<C f ! , ) ! * « 
SO O - C ^ ^ g ) ^ * 
(XIV) (XV) 
".noh cynno l i p i d f r a c t i o n I s a Mixture in whicu the 
oonst i tuents d i f f e r only In t?i© attached fa t ty noi' ls; nod because 
t*>l* mixture wnn d i f f i c u l t to separate mid appeared to be based 
on « <*tn<»l«» n^lycona, I t wns treated as a s i n g l e e n t i t y during 
the course of I n v e s t i na t ion* . 
itsrni f i e « n t l y , the hydroxy- or Jlhydroxynl t r i l e a o i e t y 
i n n i l four oy«nol i> l 's has an i soprenold s««?leton| t h i s p e r a i t s 
nuw*»rou«i p o s s i b i l i t i e s for i t s b i o g e n e s i s * ^ince otuor natural 
oynno compounds of ten ssom to bo derived froai amino ac ids or 
81—83 t h e i r preeuraors t i t should b« notsd that decarboxy la t ion 
of L-lettelne would § iva the r e q u i s i t e sa turated carbon and 
n i t rogen s k e l e t o n for these n i t r i l a s . 
A ourious f e a t u r e s of those o y a n o l i p i d - o o o t a i n i o g seed 
o i l s in tbo lr ni U content of CZO ac ids and the p r e f e r e n t i a l 
- n -
Incorpomtlon of these acids Into oyanoll»ids rattier tuoa i-ito 
the accompanying t r i g l y c e r i d e s . Thin preference 1* probably 
relnted to the observation that 14 to hi ohjnenals seed o i l , which 
has ins ign i f i cant amounts of C ^ ac ids , a l so contains no 
72 cyanolipids • Howeverv the recent work from our laboratory on 
77-79 7S 
cyanoltpid content of «ome *>apindaoeae and tiora^inaoeae 
spec ies has revealed that the presence of U ^ acid i s not a 
pre-requls i te for the ooourrenoe of oyanolipids in seed o i l s as 
the two species of slcllotroplum ( ioraglnaoeae) containing 3a-40» 
of cyanoHnlds do not contain any C ^ acid. Additional 
**anf nd*c»ae nod Tioraginaoeae seed o i l s that are low in Q^o Acid 
should be examined for confirmation of th i s hypothesis . 
ftoth the column chromatographic and preparative fUJ 
procedures used for the i s o l a t i o n of cyanol ipids , which are 
somewhat unstable espec ia l ly on hydrolysis , are t ine c^»«uming| 
75 therefore Set t l er has developed the use of Mmi spaotra of tho 
chloroform extracted seed o i l s to determine the presenoe and 
amount of oyanoIf olds and tho glyeerides with which they occur. 
All four cyanolipids (XII to XV) siay be dist inguished from each 
other and from glyeerides by this net bod. 
- 2J -
I so la t ion and Characterisation of fatty a d d s 
*, review of the l i t erature i a i l c a t e d thnt most of the 
analys is of vegetable seed o i l s from I nil an species were ba^ed 
on the c l a s s i c a l methods of o i l Analysis. >or«oning analysis of 
seed o i l s containing unusual functional groups of tan gave 
unexpected resaonses t> analyt ical procedures in frequent use . 
^hrf>matoa$raf>»iic find spectroscopic instrumentation hare greatly 
shortened the time needed for organic chemical studies and nave 
increased accuracy in Judging homogeneity and purity of material* 
manifold. The innovations of chromatographic techniques, p a r t i -
cularly thin-lnyer itnA gaa-l lquld chromatography, together with 
advances in spectroscopy, have led to e lucidation of many new 
fatty acid structures and the revis ion of certain others reported 
e a r l i e r . The main corrections of old sal s t ipes continue to occur 
in stereochemistry since orgrnio chemist1* have learnt to determine 
absolute configurations and nreferred conformations by roentgeno-
frephic analys i s , by MMR spectroscopy and by aieasu resign IK of 
c ircular dlohroism. 
Muring recent years a fee diagnostic spot t e s t s have 
been developed for the detection of unusual fatty ac ids , jome 
«4 
spot reefcote Include, p i cr i c acid for epogy aoida | 
85 4- (p-al trob«ntyl ) pyridine for hydroxyI and aeetyleaio 
functions | 4-ajrtno-"i-hydrasino- | ,3 ,4-triasole-3-t l i iol for 
- 24 -
**7 s -» 
aldehyde group j 3 , 4 - d i n i tropheny ihydraslne for fceto | f e i raus 
th ioeyanate for hydroperoxide and stnlphen*s» spraying reagent 
for . r c l . p r o p . p o l d „ i d . M . 
The assaying of f a t t y ac ids has experienced a t o t a l 
r e v o l u t i o n with the development of chromatographic t echn iques . 
9 J 
r t r « t developed by the use of adsorption column chromatographyv 
11—04 
ar«r»ntation and g a s - l i q u i d chromatographic techniques war* 
than rap id ly adopted for the a n a l y s i s or f a t t y a c i d s . rue chemical 
t ' tent i f i c a t i o n of f a t t y ac ids by chromatography i s based e x c l u -
s i v e l y on the s i at I art ty of Hf va lues or r e t e n t i o n times with 
those of re ference compounds of known s tructure* <Jufortunately 
because of the lack of s p e c i f i c i t y of these t echniques , *uoh 
c r i t e r i a are i n s u f f i c i e n t proof of the oheuioal i d e n t i t y of a 
nl?mt product and mor» s p e c i f i c I n D r s m t i o n such as l*9 < *'t and 
MS data are e s s o n t i n l r«<i>ii r<»a»<»nts for unequivocal e s tab l i shment 
of chemical s t r u c t u r e . 
Modern s e p a r a t i v e and p u r i f i c a t i o n teohnique* such as 
chromatography and e l e c t r o p h o r e s i s have g r e a t l y f a c i l i t a t e d 
I s o l a t i o n . 4 phenomenal separat ion method r e c e n t l y adopted l a 
l i p i d chemistry i s t h i n - l a y e r chromatography (TLC), >o«e 
i n t e r e s t i n g new approaches i n v o l v e use of oomplexing agents 
during TV; of f a t t y a c i d s . Impregnation of tic adsorbents wi th 
s i l v e r n i t r a t e to aid r e s o l u t i o n of o l s and trans isomers and 
I&3—95 hl«hi*r unsaturates has been suggested by var ious workers • 
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Morris • a l s o proponed tho separa t ion or «o»o-,<Ji- and p o i y -
hydroxr ac id e s t e r s . Threo and erythro foraw of v i c i n a l d i o l s 
may be separated by making use of boric acid - tLG . 
In the l a t a f i f t i e s , the i n t r o d u c t i o n of ULC along with 
TLC revo lu t tontxed l i p i d o h e w l s t r y . Indeed, i t i a d i f f i c u l t to 
i emetine e)odern" l i n i d research without these a >w i n d i s p e n s a b l e 
t o o l s . CUC now i s probably moat widely appl ied aethod for 
s t r u c t u r a l nnwiy i i s of f a t t y a c i d * , inc lud ing polyunsaturated 
o<$—94 f a t t y noida (WPA)
 V and la often applied in conjunction 
with ««** spectrometry. Though GLC baa brought to the oil 
chewlsts a mora useful and versatile analytical tool than any 
which preceded It , several exaaples will suffice to ahow aoae 
limitations of this technique in application to mmy type* of 
aaiapl w9. 
In recent years the use of preparative ouc has saade i t 
possible the isolation of pure fractions frost a complex mixture. 
The collected fractions oan be c be ml o ally Modified and then 
re-ereninad by ehronatographic analysis. Koto compounds can be 
converted to M,M-dlaethyl hydrasidas, or reduced to hydroxy 
cowpownds. Hydroxy esters oan be oxidised to Ice to esters, 
aoetylated or oonrerted to their trimethylsilyl ethers, 
triflnoroacetyl, or isopropylldene derivatives. 
- I-J -
Spectroscopy «M< to the recognition and location of 
functional group* in fatty acid chains, ioaet lwe, ta« otruotaro 
can be coaplately reoagniaed by the as* of appropriate spectro-
scopic teehni<iae« with a choice between u l t r a v i o l e t , infrared, 
nuclear aagaetio resonance ( Hi WK with or without cheateal auif t 
reagent, and C *ftia) and «aes spectroscopy, on other occasions 
i t i e desirable to hydrogaaate the aeid f lrat v to ident i fy the 
perhydro derivative and then to tackle the prob lean related i o 
nnaatnration - i t s nature, configuration, and poai t ion. 
UV epeotrosoopy i s ueeful primarily aa a aeaa* of detecting 
conjugation in polyuneaturated fatty aeida. A d irect UV spectrum 
of an o i l showing aaxlaa in the region 200-400 na give* pos i t ive 
indicat ion for the pretence of conjugation. UV duteraines the 
mtaber, and to some extent , the kind of Multiple bonds In conjuga-
t i o n . As the number of au l t lp l e bonda in conjugation increases , 
tJV absorption waviaa occur at progressively longer wave lengths. 
For cwaaple, diaorpheeolle (»-hydroxyoctadecA~trana-lv).\rans-ia-
dleaoic) shows absorption aasiaa in aathaaol at 331 aa *, (jb -
a l eos tear lo (octadeca-lrans-w, trans-11, traa«-13- tr l sne lo) givea 
r.thanol . - -
 ttikm m9A » • * t59, 369, STv Ml* 
l a the past , OV has been applied te the atractoral 
a a a l y l s of Ftf»A aaialy l a conjunction with isoawrisat loa 
procedures. P'.'PA wore analysed by UV after treataeat under 
rigoroua alkaline conditions ("alkali i soaer inat ioa") . The 
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auMber of double bonds in tile original acid could be deduced by 
t h i s procedure provided there was no deviation fro» Metbyleae-
interrupted spacing of double bonds in the start ing Material, 
This Method t s now l o s s frequently u«sd alnos the advent of GLC. 
IR spectroscopy i s a considerably store v e r s a t i l e tool for 
structural analysts than i s UV. IH spectroscopy i s of particular 
value in the recognition of unusual functional groups and in 
detecting, and Measuring trans unsatnration in fatty ac ids . One 
trans bond produces oi iaracterist ic absorption at 970 CM"* • For 
non-confugated polyenote acids, the e f fec t i s roughly additive 
so that l i n e l a l d i e acid s i l l have an absorption band at the saoe 
pos i t ion as e la id io acid with increased i n t e n s i t y . Conjugated 
polyene *yste»s with one acre trans bond show a sh i f t in the 
pos i t ion of adsorption, other particular values in the detection 
of unusual functional groups are 1724 (oarbonyl), 344 i (hydroxy!;, 
1312 and 1010 (oyclopropeaold), 836 and 34d (epoxide) , 2222 and 
1941 ( a l l e a e ) , 992 (conjugated enyae ays tea) and 2240 (ni t i l l s 
group) C M . file use of »fciH and Mass spectroscopies in the 
structure deteratnation of fatty acid i s described in Part II 
of the t h e s i s . 
Idea l ly , individual sure fat ty acids (usual ly i n the 
font of the Methyl ester der ivat ives) should he i s o l a t e d by 
chromatographic procedures and esaalaed f i r s t by aoa-dss tmot ive 
speetroecopie techniques before ebeMioal degradative procedures 
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are a n p l t e d . For exaaple , adsorpt ion ohroaatography w i l l sc;inrate 
noraal f a t t y acids from those c o n t a i n i n g polar funct ional groups . 
Ol iver nitrate* chromatography can bo used to seggregate f a t t y 
ac ids according to the number and geometr ica l c o n f i g u r a t i o n s of 
th«*ir double bonds; a port ion of each f r a c t i o n should be hydro* 
donated so that the l engths of the carbon chain of the components 
OAR be c o n f i r a e d . rhe p o s i t i o n and conf igura t ion of double bond(s) 
mny be determined by spec troscop ic ( p r i n c i p a l l y lit and HAH 
spec troscopy) and o x i d a t i v e degradation procedures . Appropriate 
s p e c t r o s c o n i c and chemical techniques must a l s o be used to d e t e c t 
and l o c a t e any other funct ional groups. 
'.poTides are i n d i c a t e d by t h e i r TLC and <iLC behaviour and 
confirmed by the IB and H.-4-.t apeotroscopy. fUe p o s i t i o n of «u 
«»?>*»Ti de ifrotip onn a l so b« determined by mass spee trosao >y of ttu» 
• noxy e s t e r or a f t e r conversion to a number of d e r i v a t i v e s 
i n c l u d i n g the 0«-met!»yl, O - t r i m e t h y l s i l y I e t h e r . I'ho readiness 
with which epoxides undergo c leavage d i r e c t l y with p e r i o d i c so ld 
or a f t e r r ing opening to the d i o l , i s the b a s i s of a s imple 
degradation procedure. 
The c n e s l e a l aethods are t o be employed i n almost a l l toe 
e a s e s for an unamblgaomm • b a r a o t e r l z a t l o n of the f a t t y a d d s , 
i n a p t t e of the development of chromatographic and smmmtrosoopie 
t e c h n i q u e s . The ottemioal aethods g e n e r a l l y used are aydrogenat ion , 
hvdrnrvlntInn, o x i d a t i v e degradat ion , p a r t i a l hydrogeaatlon and 
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part ia l ovlNation, hydrogen bromide reaction
 t addition of 
dienophiles ll*c*» melelo anhydride (!>i<?is-Aldor react ion) . Besides 
these reactions sote soeo l f lo procedures have been found to be 
wore useful for solving special types of structural problems. 
These include nnr t i t r a t i o n of o i l before and after reduotioa 
by Li Alii., cleavage of saturated Hydroxy acid by so l id iOiaO., 
dehydration of a dlenol to a l l trans tr lene acids by treatment 
with g lac ia l acet ic acid, reduction of secondary alcoholic groups 
-Ciion- to -Ctf," by HI and f»t reductive removal of hydroxy 1 (roup 
by the reduction of ta<* tonylate with Li U>«4 followed tty oxidative 
degradation of unsaturated a d d by permanganate periodate and 
llpoiridase catalyzed isomer! sat ion to conjugated ac ids . 
B i»H'S:Mr roiix 
- 1 , -
Putty acid analyst* of indigenous seed o i l s 
f i f t e e n years ago, our knowledge of the coaposl t lon, 
structure and biochemistry of l i p i d s was aeagre indeed. rue 
ri>c«nt major developments have been due aalnly to the a v a i l -
a b i l i t y of new analyt ical and chromatographic techniques. A 
survey of th*» l i t erature on s»f»d o i l coaposltlon indicates that 
•oat of the o i l s analyzed ear l ier by c l a s s i c a l oettiods are now 
found to contain l e s s familiar acids possessing a variety of 
function grouos. The older Methods of studying fatty acid 
coapo^i tinn of o i l s **ere Inadequate to detect yrmry at nor 
cownon<»nts of fatty acid. 
Vegetable o i l s const i tute an Important part of human diet 
anart from their various industr ial appll cat ions . Ueaaa 1 for 
thr>se o i l s has been rapidly increasing with improvement in 
general standard of l i v i n g , Increase in population and techno-
log ica l advances but the supply has not increased In the s a w 
proportion thus creating increasing gap. I t i s well-known that 
we are an edible o i l def ic ient country. The per oapita a v a i l -
a b i l i t y of o i l s nad fats i s only 3 .2 kg ooaaarad to 2i kg 
r*com*nded on nutri t ional grounds. Proa beln^ an o i l export lag 
country in tJ6f>, India today has becoae seriously dependent on 
#»dlbl* o i l laporto. The acute scarcity and r i s ing prloes of 
»t 
v e g e t a b l e o i l s for ed ib le purposes and i n d u s t r i a l u..c '»a«t 
a t l mil«t«>d r"s«nrch in tho screening or o i l - b e a r i n g seeds fro* 
wi ld p l a n t s for f inding n o n t r a d i t i o n a l sources of vegetable o i l s . 
Tt I s now r e a l i z e d that s y s t e a a t l c screening of Indigenous seed 
o i l s may d i s c o v e r oi l* c o n t a i n i n g e i t h e r a high concentra t ion of 
on» of the cooaon natural f a t t y ac ids or l e s s ooaaon or unknown 
acid having n s t r u c t u r e of s c i e n t i f i c i n t e r e s t * 
ti t'i t h i s v iewpoint « prel iminary study of a wide ran&e 
of se«»d o i l * , df»riv**d a » l n l y Tram t r o p i c a l areas . was undertaken 
at author*s laboratory i n the hope of f inding soae of ooameraial 
v*l»i*». \s a byproduct of t h i s a c t i v i t y i t was expected that 
f a t t v act 's of nov»t s t r u c t u r e which could bo of academic i n t e r e s t 
having p r a c t i c a l va lue a l s o , n ight be d i scovered . \ wide 
1 1 , 2 1 * 3 6 - 2 3 , 4 4 , 4 5 . 5 S - 3 2 . 7 7 - 7 9 . 1 4 2 - 1 1 7 „ , . , . . 
mainly froa seedq of herbaceous and wild p lants tmvt* been invest!— 
Sated for th«?tr component fa t ty a c i d s , ^roaincnt amongst these 
J
' rs J? 1 
arh o i I s of Upta&e benghalgns l s" { s r l g h t l a t i n o t o r i a , 
27 2*4 1 3 
w. toaentosa , and j . oocolnea v ; beuoas oephalotua ; >lda 
• Q A A . « 
«»n«f»les ; Peganua haraala and ;)all osperaua axl H a r e ; 
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and Verooni a royburghll which war* found to c o n t a i n r i o l o o l e i c , 
I s o r l e l n o l e l o , a l l e n t c , s t e r c u l i o and a a l v n l i o , new dlhydroxy* 
an' a new epovy f a t t v ac id r e s p e c t i v e l y as the ir unusual f a t t y 
TT T* 
component* i n aa)or or a inor aaounts . soae iaplndaoeaa * and 
79 1or*«tnaceae s p e c i e s were found to conta in a non-g lyoero l 
J2 -
cyanogenet lo l lp ir! tn the seed o i l s . In cont inuat ion of t h i s 
orO£r«aa<* the present work d e s c r i b e s the seed p r o p e r t i e s , o i l 
c h a r a c t e r i s t i c s , and the fa t ty ac id composit ion of few need o i l s 
hoi on pins' to d i f f e r e n t b o t a n i c a l food l i e s . 
The i n i t i a l a n a l y s i s of o i l s froa a l l s a a p l e s saowed no 
e i s tn i f i eant aaottnt of unusual components. Gt#C confirmed that 
thm*m of In nr* composed of common f a t t y ac ids but i n varying 
proportion**. fh« seed ana lyses and o i l p r o p e r t i e s are given tn 
Table I am? the f a t t y acid oompoaition ( w t . » ) i s recorded In 
Table T l . Olt con tont of the seeds (Table I ) was qui te v a r i a b l e 
and ranged frosj l . S i for Grew! a f lav so ens to 3 2 . 0 » for f>el palatum 
at a c t s . Iodine va lues of the o i l s ranged from 4 2 . 4 - 1 4 J . 0 . 
*eed o i l s fro* ten s p e c i e s be longing to nine botan ica l 
fnmtlt«»* Unv® be<»n analyzed for tnolr f a t t y acid composit ion 
(Tab 1<» I I ) ti =»i Hi? ohrom»»to^rn;>hi e an'1 spec troscop ic t echniques . 
The p o s s i b i l i t y for the presence of unusual characters 11 tee 
con luxated po lyunsaturat lon and trans unsaturat ion was ruled out 
with the he lp of UV and in a n a l y s e s . Various TM2 techniques 
revea led the absence of oxygenated and/or other unusual funct ional 
118 group, r.sters gave c l e a r spots on argentat lon fUC correspond-
ing to the s a t u r a t e s , monoone, dletts and t r i e a e (I tem t» Taw i s I I I 
p a r a l l e l to those froa a u t h e n t i c l i n s e e d e s t e r r e s o l v e d a l o n g s i d e . 
Presence of C ^ aonoene was de tec ted i a one seed o i l ( l t e a 5 , 
Table I I ) . fhe presence of C1A and C i a , sa turated ac ids i n a l l 
"» 3 i i -• 
the e s t e r s Along with U ^ , ^ | 2 » ^14 *nrt ^2* sa turated ac ids i n 
so*© sp«»ot<»a was e s t a b l i s h e d with the help of reversed-pnase 
t to. TLC . The q u a n t i t a t i o n of f a t ty ac ids as the ir aotnyl outers 
was carr ied out by Gl»C a n a l y s i s u s i n g both polar and non-polar 
c o l u m n ( n : a s f IV& and "-iti-30, 2 ») and by aeasurin^ the peak area 
by i n t e g r a l aethod. Ident i f l o a t i o a of each acid was aatie by 
coaparlng i t * r e t e n t i o n t i a o with that of a standard s&atple run 
tinker the ««a«e c o n d i t i o n s . The r e s u l t s of ttie quantl t a t i v e , 
d i r e c t , reversf»d-phns© ant) argenta t lon i'LC supported the f ind ings 
of OtiC a n a l y s e s . 
The t o t a l content of sa tura ted a c i d s var ied froia l» i -
3tl.fl1>. I l l the o i l s conta ined p a l s i l t i c and s t e a r i c a c i i s , 
combined content ranging 7*5 - 30.9 i . cieed o i l s of Cyucrua 
i»*altalu«» (I tea 4V Table 11) and ieabanin aesban ( i te« i 10, 
Tablo i f ) were foun«» to conta in p i l o t t io a d d as high as 2 2 . i 
tm# W.i * r e s p e c t i v e l y . The s t e a r i c acid was present to the 
aaxi«u<B of 7 . 6 * i n Grew! a f laveoeaa (I tea) e), Table I I ) . In 
the combined content of p a l m i t i c and s t e a r i c a e l l s , p a l a l t l o 
ac id wan found to be present as a aajor component i n a l l samples 
which 1*4 th<» usual pat tern of d i s t r i b u t i o n of p a l a l t l o and s t e a r i c 
a c i d s . Other than C,- and Gjg sa turated a c i d s , 0 - ^ , <9|3* C14 
and C , , sa turated a d d s were a l s o round to be present l a v a r i o u s 
s n o o i e s i n minor M o u n t s . The ClisU acid ( a y r i s t t e ) was o o s p a -
r a t i v e l y store frequent , found In f i v e s p e c i e s examined ( l t e a s 2 , 
4,7,-* and 1 >f Tnble 1 1 ) . VIM > ac id (behenio i was found to be 
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ooourrtnc In one speetes only ( i t e « 4 , Table I I ) to the extent 
of 4 .7 J. Seed o i l of J , sesban, contained the aaxiaua amount of 
naturated acid* ( 3 9 . 5 i ) . 
Ttia total of unsaturated aolds in the speciea exaained 
varied from 50,4 - 93.V&. C.g-unsaturated aolds ranged froa 
6 0 . 4 - * J . l i . \aong the G^g-uasaturated acids , o l e i c aad l i n o l e l o 
aolda were round to ba tha «ost frequently occurring aolda rather 
than llnol<*nic aoid which was present as ainor constituent ( 3 . 9 * ) i a 
one apeai«ts only ( l t e a 3 , Table I I ) • The combined content of 
o l o i o and l i n o l e l c aeida was found to r»ey In the region 60.4 -
91 .3^ In a l l the tea seed o i l s * Uoataurea aoaonata and i'a»si f lora 
foet lda contained S2.0 and 33.2 4 of o i e i c - i i n o l e i o acids resj»eo-
t i v e l y . \ moderately high percentage (2T. l j of Q^Q aonoenoic 
aeld (T-lco«-li-enot c) was found to be occurring in jJ. e l ec t s 
(item "5, Table IT), Pour species naaely C. aosoitata. G. f lavaeeas . 
Jus at a auffrutlooea and P. foetida yielded Unoloi c-rlcsi seed o i l s 
containing ft3.4-0*.3S of l i n o l e l o aoid. Bauhlnla aalabarlca a lso 
contained a proalnent aaount of l i n o l e l c aoid (37.1 • ) . In 
apeetea Celoala argentoa. (J. exa l ta lus . Ipoaoea petalolden and 
! • •O»O«B the l i n o l e l o aoid was only of the order of about 
35 • 3 par cant aocoapanled by alaoat a la l l ar aaount of o l e i c 
aeid (33 .9-37 .1 i ) . l a l ) . MlMOkl. l i n o l e l o a e i ! f a l l s to 18.9,4 
of the tota l fatty acids and aonoeaolo aolds ( o l e i o aad e iooa-
q l s - l l - e n o l o ) take i t * plaee »» tha predoainating components 
( 71.6 *tol«*iot 4ft.^$ and e i o o s - o l » - l l - e n o i o . 27.1 «)• 
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,la,ht of the ten s p e c i e s reported here have not hatf o i l 
composit ion ronortort 10 f a r . Three s p e c i e s (jJ. moaohato. 
J2« *t ??*•*- **** £ • f o e t i d a ) deserve agronomic eva luat ion as the 
£ • ^°ffttda and C. woschata reseisbied Safflower ( e s p e c i a l l y grown 
in t r o n i o s ) and the T). a j a o l s y i e l d e d o l e i e - r i o h (4G.5«) seed 
n i l accompanied by e i e o s - c l s - 1 t - e n o i o aoid In major proport ion 
("ST.tt) . fhe e1co»-cls-11-»enolo aoid oontent i n JO. a l a c l s «aa 
120 
found to be maximum among Uelghinlma s p e d en reported so far . 
The c h a r a c t e r i s t i c s , but not the fa t ty aoid compos i t ion , of 
—• ^ a t i d n seed o i l have been reported by previous workers 
which are s i s i l a r to mir r e s u l t s . The fa t ty acid comoosit ion 
r**nort<v1 in _£• adul t s by e a r l i e r workers "~ snows taat i t i s 
l i n o l a i e - r i o h ( 7 3 - 7 3 . 7 4 ) . The se«d o i l of £ . foot Ida ( i t em J , 
Table 11) reported here was a l s o found to be l lnol**ic-r lou( j~*.« ») . 
fo«*t of th* o i l s belonging to Onagraceae f n<ai ly ar© reported to 
b<» II n o l " t o - r i c h . The present i n v e s t i g a t i o n on _J. auf f r u t i o o s a 
( i t em Rt Tab la I f ) seed o i l , be longing to family t>nagraoea«t a l«o 
revea led the presence of l i n o l e i e aoid as a major oopponent 
( ^ . . l * ) but no l i n o l e n i o s o l d . Pat ty aoid composit ion of 
!• " t t f fmt iooaa , JP. f o e t i d a . and
 <C. moschata »#«d o i l s resembled 
tHet o f Miger, tobaeeo and safflowmr e s p e c i a l l y grown i n t r o p i c s , 
t l a r g e number of loomsa seed o i l s have bean analyzed by Barclay 
nnti ^ar le "*. Sowe of the s p e c i e s showed the presenoe of hydroxy 
a e t d . Ounstone ejt •J , .** 5 renortsd tnat i $ t 2 > 1 8 i i > 1 8 | 3 with 
s i g n i f i c a n t amount of 16»1 «nd 20»» acids in
 al>. uaderaceae o i l . 
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The seed o i l of J[. ootaloidea (item 7t Table I I ) studied hero 
was also fo»n<l usual and confirmed the ear l i er general sequence 
op the composition of Iporaea ( I%i2> 1 9 i i ) but did not aooouat for 
t S | 1 t 30t0 «n<! 14s3 as we l t . The fatty acid composition of 
—• "owban. showing palmit ic , o l e i c , md l i n o l e i o acids as major 
components, was found almost similar to other previously reported 
sneoles of Seabanla genus * the only difference being l a the 
palmitic noid content which was found to be fa i r ly higher than in 
spec ies rc»r>ort0ci ear l i er * • The ratty acid o p p o s i t i o n a l 
s tudies on G. argentea seed o i l (Item 3, fable II) conducted 
by the ear l i er workers with the help of GLC shows a wide 
variance from our r e s u l t s . fhe previous report shows the presence 
of t«tO, 19»0 and 13$ 1 as major and 14io and ld> 1 as minor 
component acids with the complete absence of l i n o l e l c aciu, tae 
total saturated content being 70.4 i. iowever, our resul ts snowed 
the prominent amount of l i n o l e l c acid (38.4*) and the total of 
saturated acids approaching only 24. 7 i . Compositional variat ion 
within the species might be due to e l l a n t i c condit ions . Tae 
observation made ear l i er that a sjiven plant spec ies , capable of 
ex is tence in different climate*# produces when grown in a eold 
cl imate more unsaturated ( l i n o l e i o and l ino l en i e ) molds In i t s 
seed fat than when i t i s grown in a warmer climate I s supported 
by a comparison of the fatty acid composition in C. arawntea 
soeciea procured from two di f ferent c l imates . The o i l s from a 
number of Dauhlnjn species have boen studied for their fatty 
acid composition by ear l i e r worker*} 2 4 ' U f > , 1 **~ 1 , , ' i but no work 
on n. aalabarlca sead o i l seams to have been reported so far . 
\ ooaparlson with previously reported specie* shows that o i l froa 
J2» •»*«*>ario* ** ataost s i a l l a r in fatty aoid composition to 
aar l l er reported species - containing predominantly i i n o l e i o aoid 
with ao l ino len ic acid, Seed fat of f aal ly Cy per aoeae i s known 
to contain only usual fatty aolds . Oil froa C. ojtni tains 
( taa 4 , Table II )» unworked so far, was also found to bo usual 
likf* other Cyperaoeous spool as . 
o i l s froa j}, aalabarlca and J^ . oetalo ldsa which oontain 
43.2 and 57 .1 i of I ino le io aold respect ive ly with no l inolonlo 
aold may be grouped as • Seal-drying* o i l s , whilst £, araontea 
£• oTaltatns, ]». e l e c t a , and £ . sesban which oontain less* of 
linolf*if? aold (below 40*) and no l ino ien io aoid belonged to the 
f i s t s of '•non-drying* o i l s . 2» •oaqhata. £• flavaoena. 
J . suf frutlcosa and £ . foetida seed o i l s aay be c l a s s i f i e d as 
•drying* o i l s - containing 61.4 - 70.16 I inole io and l inolonlo 
so ld . As the l inolonlo aold i s not an e s sent ia l ingredient of 
a "drying" o i l so long as su f f i c i ent I inole io aoid (68» or aors 
of the to ta l fatty acids) i s present, the o i l s froa above mentioned 
spec ies containing 85.4 - 99 .31 of I inole io acid with ao or l i t t l e 
l i n o l e n i c aold aay possibly find use as a l i a o l e l c - r i c h drying 
o l i o . A serious consideration oaa be given to species i f aay oaa 
aeet the agronoaic standards of a f i e ld crop. 
- . * * -
SXP?ftlUS3*TAt. PROCSDOttgS 
( I ) Source of o i l seed st The Beads used AS sources of o i l s , 
for the present study, were procured froa various sources. 
Including establ ished eoaaereial suppl iers , and Mostly froa 
co l l ec t ions of wild plants espec ia l ly grown l a the s tatea of 
U.P. an* Rafasthan. 
( I I ) o i l extract ion! Cleaned, dry saapl«s of seeds were 
usual ly ground in a d i s in t lgra tor . rtis powdered seeds were 
extracted exhaustively with petroleum ether (bp 40-60 ) In a 
Soxhlet apparatus untl t no aore o i l WAS avai lable . I be solvent 
was removed at reduced pressure under nitrogen to find out tae 
o i l content of the seeds. The crude o i l was neutralized by 
nasalnx It (^-1 g) in ohlorofora so lut ion , through a short 
column of Muaina (—10 g ) . Seed and o i l properties v i s . 
molsturo content. Iodine value, saponif ication value, refract ive 
133 Index determined by 4<>CS methods . Nitrogen (crude protein) 
13 
of the defatted seeds was also detersinod by the AOft* procedure 
(111) Preparation of wlxed fatty aoldst .Seed o i l was refluxed 
with ethanollo petasslttsi hydroxide. The uasanoniflable aatter 
was raaoved and the free fatty acids were obtained in the usual 
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nitrogen and eaaples wer* store? at law temperature ia a nitrogen 
atmosphere. 
( i v ) Preparation of methyl esterai Ss ter i f i oaUoae were 
carried out as fol lows, exeapt where spec i f i ed . Patty aold 
savplee were r«fluxed for 1 nr l a a largo exeees of absolute 
Methanol containing i t sulphuric aeld (V/V). Ia eaeh eaee, 
result ing Mixtures ««r« di luted to the cloud point v i t a water, 
©hilled in an low bath, and than extracted repeatedly v i t a e ther . 
Coabtned extracts vera dried over sodlun sulphate, and f i l t e r e d 
mmi tha solvent van reaoved with the aid of a vatar mmptrmtor, 
(v) Thin-layer chromatography! TIC analyse* of the o i l aa 
v a i l aa the aethyl eatero vara done on plates ooated with 0.33 aa 
or 1.0 «« thick layers of S i l i c a Gel (J or %Q% s i l v e r n i t r a t e -
Impregnated SI Uoa Gel fi with 30U or 30 i ether In hexane aa the 
developing so lvent . For rev©reed-phase TLC, the dried, coated 
p lates vara uniformly lapregnated with 3111 cone o i l (K. -ierck). 
Solvent system e o e t o a i t r i l e - a o e t i e aoid-vater (70siu>23{ V/V/V) 
vaa used for development. Layers of 31 Uoa Gel Q 1 w thick 
mn* nexaae-etber ( 9 3 s l 3 | V/V) vara aaed for preparative Tl*C of 
taa ea ter s . After preparative p la tes wrm sprayed with 2\T-
dlehlorof laoresee ln , bands wrm v laual isad under a l t r a v l o l e t 
l lghtf then the eeparated ooapoaeats vara reoovered by taa usual 
procedure. The spots on a l l analytical TLC p la tes vara vleualteea: 
by charr ing tu# p l a t e s at 13 > nf ter th,.y had bet»u 9[>ray.»d witii 
a sa turated s o l u t i o n of chromium t r i o x i d e i n 30$ aqueous 
su lphur ic a c i d . 
( • i ) Oas-Uoujd ohrowntoaraohyi GLC annlysea of methyl 
134 
e s t e r s war a c a r r i e d out aa descr ibed by iiiwn . \ Park in -
'Umer Model 134, equipped with thermal c o n d u c t i v i t y d e t e o t o r , 
u s ing s t a i n l e s s a teaI packed column (2m x 3 am ) ooatad with 
diet^ylenejgiyool s u c c i n a t e (rn*Gj», 13* aa ohromosorb, « , 43 -60 
tseeh > and a 60 cm x4mm column of S i l i c o n e ( J i : - 3 0 , 2 i > . Temperature 
at the inf<*etton port , dataotor b lock , and column ware 2J0
 9 a&0° 
and 190° r e s p e c t i v e l y * Attenuat ion 4 9 br idge current 130 m a*ap«9 
chart speed 0.79 m/hr with a hydrogen flow of 70 ml/ml n. 
Ulnseed o i l methyl e s t e r was used as an s tandard, for 
i n t e r n a l s t a n d a r d i z a t i o n . t*ure saaplt** of l i p i d standards were 
purchased frota "H&ma Chemical Company, U.S.A. 
( v l i ) Infraredt IR spec tra were determined with Perkin-tUmer 
Model 931 spectrophotometer as l i q u i d f i lm or as 1* s o l u t i o n i n 
carbon t e t r a c h l o r i d e or carbon d i s u l p h i d e . 
( • 1 1 1 ) U l t r a v i o l e t ! A Meokman MC-3A instrument was used 
t o determine UV spec tra i n methanol . 
— M i • 
K new epoxy acid of Muouna prur l ta Seed o i l 
npoxy f a t t y ao lds nr« wel l d i s t r i b u t e d l a seed o i l s of 
v a r i o u s p lant fasti l i e s , out of which four v i z . , Coapos l tae , 
•Hpsaeseese , Suphorbiaeeae and Malvaceae, nay bo cons idered 
of a a j o r l a p o r t a n e e , s i n c e they incorporate large ouaber of 
s p e c i e s with saad o i l s store or l e s s r i c h i n epoxy aolds . Too 
family Legualnosae has been reported to have two aeabers , 
Ca l l !aadra e r i o p h y l l a and Caroldjtm f l o r i d u a . c o n t a i n i n g 
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apprec iab le amounts of epoxy aolds i n t h e i r seed o i l s • One 
more aeaber . Glycine h i s o l d a (Soybean) has bean shown to oontain 
about 0 . 3 * of ntonoepoxy g i y o e r i d e froa f re sh ly Harvested ua^ 
soybeans, whereas o i l froa s t o r e d beans oontain more of the a 
52 ( g e n e r a l l y 1-21) • \ fourth aeaber , 4uoana prurigos has been 
report** froa our laboratory to conta in 1.3 i epoxide • Previous 
116 
work on M. pruriens se*d o i l revealed the presence of only 
usual f a t t y aolds ( s t e a r i c , p a l a l t i c , a r r i s t i c , a r a o h l d i c , o l e l o , 
l l n o l e i e and t i n o l e n i o ) . vt. pruri ta (Lefuaaosae , Hindi Jang 11 
Kawanch) seed o i l has now been exaalned for i t s epoxide oontent . 
VI. n r u r l t a i s a wi ld v a r i e t y of spao ie s J*, prur iens which i s 
c u l t i v a t e s l a sons par t s of the country for i t s brown v a l v e t y 
l e g u a e s , which are oooked and oaten as a v e g e t a b l e . Oi l f r o * 
the seed of M. e r u r l t a oontalna prev ious ly u n l d e u t l f l e d o l s - i a . 
13-epoxyootadeo- tran»-9-eno ic ( 1 4 ) and the aore ooaaon v e r a o l i e 
- 44 
( o i s - 1 3 . l3~er>QTyocta <tec-oi 6-J-enHc ) t 4 t ) a o l i . .ins tone's 
procedure of direct aoe to lys i s of o i l containing epoxy acids 
In Minor aaounts was adopted to characterise the eposy acids 
In the o i l . The teohnl que* used in I so la t ion and 1 dan t i f i cation 
of the acids Included elemental ana lys i s , ta in- layer and coition 
ohroaatography, IH, UV9 'Wit and oheaioal reactions ( v i s . » 
reduction em^ oxidative oleavage) coupled with GLC. 
rt l
* Ji* orurlta seeds contained 4 .2 4 o i l (dry b a s i s ) . 
The 1JV *p«etrua showed no conjugation in the o i l and i t s aethyl 
e s t e r . The IH spectrun of the o i l showed a very weak band at 
4 1 I T it A 
940 on , attributed to the epoxy group . P icr ic acid tUT 
also revealed the presenoe of epoxy function, the epoxy content 
in the o i l was found to be S* (based on HBr-tltration and 
p a r t i t i o n i n g ) . The p o s s i b i l i t y for the occurrence of oxygenated 
acids other than epoxy in the o i l was ruiad out on the bas is of 
IR and TLC. 
Characterisation of eposy aolds 
The eposy aolds of the o i l were characterised as their 
eorresoondlng dihydroxy aolds fonaed by the d ires t aoetolyals 
IS of o i l followed by saponi f icat ion*' . The wised dlhydroxy s s t er s 
on ordinary TLC ai grated as a s i n g l e eas t whsreas oa Ag*/fUi 
gar* two spots di f fer ing ia their 8 f va lues . Reparation of 
- AS -
these mitre*} dUiyJr^xv pstoM by argentat iou c"lui&n caro*aat»-
fraphy gave two f r a c t i o n s (major f r a c t i o n 1, 3ti*| «*iu*>r 
Frac t ion 2 t 2 0 i by wt. of the t o t a l nydroxy e s t e r s ) . 
Character!nat ion of Praptton 1 
The s t r u c t u r e o f too major dlhydroxy eater (Frac t ion 1) 
wns e s t a b l i s h e d by e lemental a n a l y s i s , o a t a l y t l c a l l y d r e l o c a t i o n , 
o x i d a t i v e c l e a v a g e , and coup art son of i t s rLO, IK and tf4U 
c h a r a c t e r i s t i c s with that of an authent ic sample of methyl 
threo»t3,13«»di hydroxyoc t«doO">oiS"9«enoate prepared from 
V. anthelmintics , seed o i l by the same treatment . Anal. Ualcd 
for <5 |0 ;^ 0 4* c t * ° » 3 1 | H, 1 0 . 9 7 . Found} 0 , 6 9 . 4 4 ; Iif U . i U . 
Tt absorbed one mole of hydrogen (ono double bond)* A co-luC 
on ordinary . «i iv#r n i t r a t e and boric aoid-1 impregnated p l a t e s 
with an authent ic sample showed the i d e n t i t y of the two dihydroxy 
a s t e r s . The I - end SMU spec tra wore superimposable with that 
of authent ic sample. Permanganate-periodate c leavage of 
t h i s f rac t ion as such and a f t e r hydrogenatiun a l s o confirmed 
the proposed s t r u c t u r e (ioheme 1 ) . Therefore, the s t ruc ture 
of Fract ion f i s e s t a b l i s h e d as methyl t h r c p - l i . 13-diuydroxy-
ootadeo-o l s - f l - enoate ( W i l e ) . 
- 46 -
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f?hnracterlxatt on of Fract ion 3 
*nnl. Oalcd for C ^ l ^ o ^ i C, 69 .51} Ut 10.9 7. Found! 
-'*, 59.4"»f !1v 1 1 . J . Absorbed one a o l e of hydrogen (one double 
bond>. f>n An /TLC Fraction 2 (i&tnor) a i^rnted ahead of Fract ion 
1 (major) , ^imparlson of t h i s f r a c t i o n with that of standard 
fflol ( f r o * V\ anth^lanjntioa) by TLC on b o r i c aoid~iapregnated 
s i l i c a fiel G demonstrated that t h i s iad a l s o throo c o n f i g u r a t i o n . 
The T1 «f)f»otnit» showed the bands at 345) (due to -Oil), 1?40 
r» 
'I , - 1 
(due to e s t e r - C - gro<ipj nn«l 970 (due to trana doubt a bond ) ca . 
fb#» 1ff VM«» save s i g n a l s at T 4 .34 (3Hf o l e f l n l e p r o t o n s ) , 6 .34 
f a , T l , e s t e r aethyt p r o t o n s ) , 8.^5 /"*4il, 2H (-Ofi-o) • 3d (-«>|i>_7t 
7.73 ( 2 « t o< to the carbonyl f u n o t i o n ) , 8 . 0 (protons c< to the 
double bond) , 3 . 7 (br a, sh i e lded aetftylene p r o t o n s ) , s».l;i (rou^h 
t 9 3'i, terminal ae tby l pro tona) . on U u sbune the s i g n a l at 
**.G7 was reduced end i n t e g r a t e d for two protons only ( 2 d , - c a - o ) 
I n d i c a t i n g that the hydroxy1 protona s i g n a l was aerged with the 
s i g n a l o f -CH-0. Whan sub)acted to s p l i t t i n g by peraanganate-
ner lodate as such and a f t e r hydrogen a t ! on, tna olaavage 
products werm tba saae as in the ease of f r a c t i o n 1 (£eh*ae 1 ) . 
This i n d i c a t e d that tba p o s i t i o n of the hydroxy Is and tna double 
bond l a the same In both the f r a c t i o n s . The presence of a 
d i s t i n c t band near 970 oa" in the IH apeotrua proves that the 
double bond i s trans in t h i s f r a o t i o n . The aoat s i g n i f i c a n t 
T>nrnatter i n H MM** for the d e t e r a i n a t i o n of the c o n f i g u r a t i o n 
4? -
of a double* bond I s the coupl ing constant between the aliconyt 
nrotons . T4ut In tht« c a s e , as for most 1 s o l a t i a double bandit. 
I t l*t not poas lb l* to tteasur«$ c m >lin^ cons tant , but a s a a l l 
chetwloal s h i f t d i f f e r e n c e In alicenyl protons of Fract ion 2 
(T4,54) and authent ic sample ( t l « 6 ) g iv ing d i f f e r e n t and 
d i s t i n c t absorption Is a c o n c l u s i v e evidence for the presence 
o f
 t f m l i l nn<1 °* < d m , h l e bonds in Fraction 2 and authent ic saaple 
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r*»*o*»ctlv*»ly . >n the b t s i * of elt»aental a n a l y s i s , reduct ion , 
o x i d a t i v e c l e a v a g e , d i r e c t , arg n t a t i o n and boric acid iwC, itt 
and W.Vt data f r a c t i o n 2 was found to be taathyl t h r e p - l i . 1 3 -
dthvdroxyoetadac-trana-3-<»noate ( <VIib). 
\m no dthydroxy acid was obtained froa the whole o i l by 
so lvant n a r t l t i o n nr«5e(1ure whan tho a c e t o l y s i * s t e p i s otaitted, 
th" dthydroxy acids ar«» not present in the crude o i l but aust 
ha forwad by a c a t o l y s i * of the epoxy a c i d s . Ttie presence of wet** 
-1 I« ban? at 970 en in the oxygenntod o i l concentrate snowed 
that tha ac id with trans unsnturat ion i s not an a r t i f a c t formed 
during the chaa ica l treatment of the o i l ( a o e t o l y s i s followed by 
s a p o n i f i c a t i o n ) but i s o r i g i n a l l y present in the o i l . 
The 'Mhydroxy e s t e r s ( F r a c t i o n s l and 2) derived fro« tbe 
epoxy ac ids of H. prur l ta o i l were i d e n t i f i e d as ae thy l tbroo-
t 2 . 1 3 - d l h y d r o x y o o t a d s o - c i s - 9 - e n o a t e (KVlIa) and ae thy l t h r e o -
12 . n - d l hydroxy oct adec-trana-9-eftoate (XVI l b ) . These r e s u l t s 
dn-non^trato c o n c l u s i v e l y that the o r i g i n a l <?:»oxy acitis are 
- 4a -
ct s-13.13-er><**yoctadec-ois-ii»-enolo (XVIa, VernolieJ and c i a -
13.13-eoo:ryootadeo-trnns-9-*nolc ( Wlb) ac ids . 
P i cr i c acid TLC84 
Picr ic aoid TLC was carried out using S i l i c a Gel G 
nlate (2 .1 * 9.5 c « ) . rhe developing syate* was p«trol«u« 
ether (bp 4 ) -00°) -e ther-acet ie aoid (75»2™>»if V/V/V)* The 
p la te , after developing was sprayed thoroughly with >4 picric 
aetd in 95* ethanol and i m e d i a t e l y placed in a tank saturated 
with the vapours of other-ethyl alcohol (93»)(3^s30, V/Y). 
31 »in later the plate was raaoved and expoxed to aiaaonia fuuea* 
f i r 1-3 a in . The orange spot on a yellow background of the 
TUG plate indioat»d the presence of ©poxy group. 
Hydrogen broattde t i t ra t ion 
The quantitation of to ta l epoxy aoid content was carried 
out by t i t r a t i o n of weighed aaouat of o i l v i ta O.lM hydrogen 
browide so lut ion using crys ta l v i o l e t as iadioator at 3*C to 
• b lu ish green end point that pers i s t s for 3d sec by the 
procedure of Harris ej| j i . Too aaoaat of opoxy acid was 
calculated as epoxyoloic. The percentage of oxlrane oxygen 
- >k> -
an* epoxy o l e i c was calculated by the equations* 
* of >xtr«no Oxygen •
 w t ? of*»aapie 
where *t a Voraality of iffiri V«Voiuaa of ilBr oonstiaed l a t i t r a t i o n . 
0.2& Oirlrana oxygen S 3 .91 ipoxy o l e i c . 
Thin-layer chromatography 
Tt*C analyses of the o i l as wall aa the es ters war a done 
on >i l ion Gal G plataa (0 .21 or 1.0 a* thick) developed v i t a 
ether-hexan*-a«etic acid ( 2 0 i 3 0 s i , V/V/V). Ulhydroxy aoid 
•ethyl e s ters were also analyzed on i l i l o a Gel G impregnated 
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with boric aoid , developed with ether-hexane~aoetio aoid 
{40|A0tlv V/V/V) and s i l i c a G81 G lapregnated with agtft* * 4 
and developed with ether~hexane (40»60, tf/V). roe spots on 
a l l analyt ical TLC plates ware v isual ized by charring then at 
130 after spraying with a saturated solution of 50 4 chroale 
ae ld . 
Colunro ohroaatoaraphy 
Mixed dihydroxy eaters were frastlonated by orientat ion 
eolnaa chromatography. S i lver nl trate-impregnated 3111oa gal 
was aade in to a thioa slurry with bexaae sod poured in to a 
ehroaatographlo eoluma. Elation waa earrlad out with laoreaalng 
peroentages of ether in baxane. 
51 -
Ofta-lloulrt ohroaatQftraphy 
OLC analyaes of aetbyl e s t ers were carried out aa 
134 described by ftilwa • A E»erkin-Llaer 4odeI 134, equipped 
with theraal oonduotlvlty detector, using s t a i n l e s s s t e e l 
peeked column ( 2w x 3 MI) coated with dlethyleaeglyool 
succinate (Of.GS, 15 5 on ohroaoaorb i , 45-60 aesh) was employed. 
The separattone were oarried out at temperatures of 100 and 
2<V)°f chart speed 0.76 a/hr wltti a hydrogen flow of 70 a l / a i a . 
Sample preparation 
Oil was extracted from the ground aeads wl tli petroleum 
ether (bp 40-60°) and the aetbyl oatara prepared by fia-Me 
transesterl f ieat ion • A portion of the o i l was aootolysed 
with f ive volumes of g lac ia l ace t i c acid for 7 hr as described 
25 by Guns tone • fhe mixture was then diluted with water and 
extracted with ether • The combined ether extraete 
ware dried over anhydrous sodiua sulphate and evaporated i s 
vacuo to y i e ld a v iscous o i l . Saponification of the reoovered 
o i l was effooted with 13-COfl/gtOH. The unsaponlflable Material 
was removed and the* aaidif iad with UCl to l iberate ibe fa t ty 
ac ids . Separation of theae alxed fatty aside l a t a oxygenated 
and non-oxygensted fraetlons was aoooapllshed by part i t ion 
batweea 8 0 i aetbanel aad petroleaa ether (bp 40-60°) . The 
?>2 -
methanol e x t r a c t wan re-«?*tract<Ml with petroleum ether 
(4 t 50 « l ) to remove any trace of non~oxygenated a c i d s . 
r»tr©ot TLC revealed a c l e a r spot on the base l i n e , tuus s&owla^ 
the presence of oxygenated acid in the f r a c t i o n i s o l a t e d from 
methanolto phase . The crude dihydrosy ac ids thus i s o l a t e d f ro* 
the methenol lc phase and the concentrate obtained from petroleum 
e t h e r e x t r a c t s were converted to t h e i r methyl e s t e r s by sodium 
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methoirlde c a t a l y s e d methanolys i s • 
'fydrogenatton ^ d Oxidat ive s p l i t t i n g , of tne dinydrojity a c i d s 
The hydroxy e s t e r s were hydrogenatad in methanol with 
id***** o » t * l y s t . In order to l o c a t e the p o s i t i o n of the o r i g i n a l 
enoxy «»ro«ir> and the double bond ttie dinydroxy e s t e r s were oleaved 
boforo. and a f t e r hvdrogonation by the permanganate per lodate 
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method of von Hudloff and the products were subaetjuent ly 
ehromatogrnphed on C»LC columns a f t e r e s t e r i f l o a t i o n . 
Spectrometry 
I Ft spoetra were determined with Perkia-^lmer Model 621 
speotrometer . PMR eweetra were run In CC14 at 60 UHs with IMS 
as In terna l s tandard, chemical s h i f t s are oppressed i n f • 
A teolcman IMC-2A instrument was used to determine UV s p e e t r a . 
The a n a l y t i c a l v a l u e s of seeds and o i l , determined 
1J3 
according to the procedures recommended by the AU&* method 
- 33 -
are s t tmnrised In Table I I I . The nonoxygenatad e s t e r s when 
analysed by GLC, had the composit ion shown i n fab le IV. 
TABLE III 
Anntytloat data on a . prurl ta seeds and o i l 
Oil i 4 . 2 
Moisture % S.d 
Prote in content M x i>.23£ 3 0 . 0 
Uefraot iva index , n 0 1.4840 
iod ine va lue ( U j g ) a g . o 
S a p o n i f i c a t i o n va lue 194.0 
Oxirane oxygen, % 0 .25 
ffnr equ lv . (i apoxyo le io ) 4 . 8 7 
Unaaoonif labl* content * 2 .8 
U l t r a v i o l e t (UV) Usual 
Infrared (l»l) *40 cm""1 
TABM5 IV 
Fatty acid composit ion of * . prurl t a o i l 
Component % 
1610 21 .0 
t*to a.T 
18s l 19 .8 
19 l2 4 4 . 1 
iS fd 9 .4 
Vernol lo 4 . 0 * 
c iS i - l 2 t 13-epoxyoe tndeo- 1»0» 
trans-© -en oi o 
* Calculated witft the help of tiBr t i t r a t i o n , 
p a r t i t i o n i n g , and column s e p a r a t i o n . 
- ,i -
' v i t n l H J •« >f . g s u u l u * inuiOfl i e e d o i l 4 
'V nno if n i d i are not sttyoeridws but i n s t e a d are d e r i v a t i v e s 
n* f iv*-carbon siono- or d i h y d r o x y n i t r i l e a o l e t y e s t e r i f i e d wt th 
lon*-ch«tn f a t t y a c i d s , sporadic r e p o r t s have appeared r e c e n t l y 
rogartflnjr the oo-occurrence of cyanogen!o aonglyoero l e s t e r s 
with e«#d o i l t r i g l y c e r i d e s . Way bac& to id20 , probably e y a a o -
l l o t da w*»re ft rat observed l a S c h l e i c h e r a t r l f u g a ( iapln iaosnej 
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seed of t by Hoeanthaler and aon-Gupta . i i t the exact 
l o c a t i o n of the oyanogenio eonpoond in tn© a i l or i t s exact 
nnture was not reported* The compound ha» been suspected to be 
144 In th# for* of a oyanogenio g l y c o s i d e or on acid anide • i>ater, 
90 Kundu and riandyopadhyay r e i n v e s t i g a t e d the saae seed o i l to 
a s c e r t a i n the l o c a t i o n and nature of the eyanogenlc compound by 
aoplvtng chemical ne thods , chroaato^rapUy and infrared sp^ctr >-
soopy. Observation** i n d i c a t e d the oyanogenie compounds to be a 
nnrt of i»lyeeride a o l e c u l e s i n which one of the hydroxy I groups 
of thr» l a t t e r i s bonded t o the ovariogenic compound through an 
e ther l i n k s * ? . Chromatographic behaviour of the I s o l a t e d 
cynnogenlc co«n<wni« further i n d i c a t e d thnt at l e a s t two g l y o e r i d e 
rsoleoul*** are i n v o l v e d . Those %lyecrid«» are predominantly 
e s t e r l f i e d with saturated f a t t y a c i d s . At the same time Kmsfeettar 
and ftrin§t ' wortrfng on the same seed o i l found with too he lp 
of TUC that the o i l i s aompooad of approximately 31 i or g l y c e r l d e , 
the r e s t being non^lycerol e s t e r s of f a t t y a c i d s , accent 
*»> — 
s t ' i ' 11^ Hfivp i iown tiiat tu« cyano&anio mater ia l i s a 
nonglycarol as tar eonposed of one or two ordinary f a t t y acid 
• o i a t l a a (pradowlnantly C ^ ) e a t a r l f i a d with an ttnaaturatad 
I «"!»ranotd hydroxy- or dl hydroxy n i t r i l a . Four type* of oy&no-
l i p i d a (XXX to XV) praaant i n d i v i d u a l l y or i n p a i r s Have b««n 
I d e n t i f i e d In tha aaad U n l d a o f tha Boraglnaoaaa and :>aplndaot*ae 
aoaol*** ilor# raoantty too preaaitca or o / a n o l i p i d a lias bean 
77 
shown from oor laboratory in Cardloaparaun oaaaaoaaa (^apludaoaaaj , 
»odon<»n v l *oo»a ( s*t'3indae*»»*»» and two s p e c i e s of ia l lotroplua) 
( lorag lnao^aa) . 
Tha oraaant worfc daa l s with the i s o l a t i o n . I d e n t i f i c a t i o n 
tmfi composit ion of one ataoh o y a n o l i p i d , n a a a l y , tha f a t t y ac id 
d i«a tar «f t-0yano-a~hydro*y»atliylprop-i-ana-«3-»ol ( Kill H 2 o * 9 
*/r?\ i n tha »em6 o i l of Aoaoulua lad lea. ool»br {a Indian 
V>r9a^h#atttut). Uthouah the n t t r o g a n - c o n t a l n l n g l i p i d f r a c t i o n 
( S'CLP) l a nonh'Hiogoneotts, the c o n s t i t u e n t s d i f f e r only i n tha 
attached f a t t y aolda; hanoa» t h l a mixture was traatad a* a a in^ia 
a n t l t y throughout th ia i n v a a t i & a t i o n . P r e v i o u s l y , aeeorain& 
t o flanthaa and Hoofear (186 201943) th ia p lant ««a o l a a s i f i a d with 
f n n l l y Sapindaeaaa but now Knglar and Prantl (1497-1913) and 
'futehinaon (13 36-1939) put thia p lant with tha f aai ly Hippooa-
atanaaaaa, Tha f a t t y composit ion of tha a y • • « l i p i d ooaponaat 
«rna nl«o compared with that of t r l ^ l y c a r i d a a . 
— r>«i — 
»eaouluw fraction, seed kerne l s eontalned 4£ oX o i l , 
r»r* II winery TLO analysis of the seed o i l using soy be no o i l as 
«tandard revealed the presence of usual components. 1'he o i l 
*ave the pos i t ive pi orate and prussiaa blue colour t e s t a , 
^leaeatal analysis eh owed the presence of 2.2.4 of nitrogen. 
>n S i l i c a (l*\ fj TLC, the o i l gave two spots ( t r i g l y c e r i d e s , 
«f, 0.77 and eyanolipid, ftf, 0.52) using hexane<-ataer*aoetio 
acid ( S S i t S t t , V/V/V)
 M solvent sys tea but only a s ing le spot 
with beasene. The o i l was reaolved into a t r ig lycer ide fraction 
(«*(>£, */*> and a eyanolipid fraction (20&, f /4) by preparative* 
TU: it*ln& ether-he*ane (1*3) as developing so lvent . 
Treatment of NCLF with d i lu te base generated .iCM as shown 
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by pos i t i ve pi orate and Prussian blue t e s t s . The structure 
of the eyanolipid derived froa A . indlca seed o i l was establ ished 
by a comparison of i t s Cl#C, In and MrtH data with those reported 
for th» corresponding eyanolipid present in the seed o i l s of 
^anlndaoeae. !>n running a eo-TLC of the i so la ted HCL*F with tao 
eyanolipid of Cardiosperaun halloacabua seed o i l , i t was observed 
that the SGLF exaotly corresponded to the Minor eyanolipid o o n s t i -
tnent or the standard o i l . This TLC behavioar suggested that the 
nyaaoliold i s l i k e l y to be a d les ter af l-eyano~2-aydroxyaetaylprop 
l - e n e - 3 - o l . The IS ( i » so lut ion l a C»a) analysis af tae if CLP 
revealed a n i t r i l e band of aediua l a t e a s i t y at 2230 (C«H) o s " 1 
tin* the 1°, speetrua was wnperiaposable on the speotrua of 
corresponding eyanolipid i so la ted f roa £ • halloaoabua aead o i l . 
- -i? -
rtif* '•* i { «« >»»etr'isa >f VIQ c y r t n o g e n o t i c l i p i d ttateri.-l fr»>a* >i I w a s 
part icular ly informative with regards to the structural features 
of the nitr i1#-containing moiety. me >£4u spectrum of the 
eyanotiptd revealed proton counts, oua*ioai sh i f t s and Mul t ip l i -
c i t i e s Identical with those displayed by reference sample of 
fatty acid dlastar of l-oyano-2-tiydroTymetiiylprop-i-ene-3-ol 
i so la t ed from £ . halloacnbua seed o i l . the MMK spectrum exhibited 
s igna l s character i s t ic for long-chain l ip id groups, X *>«i2 
(rough t , T\, terminal methyl), 9.75 (br a, shielded methylene), 
§ .05-7.97 ( a , protons oC *° *n« double bond), T.dT ( t , prolans ex 
to the oarbony! function) and 4.7 (rough t , o lo f ia i c protons) . 
Th« two s e t s of methylene protons tt^  and II0 ( K i l l ) which ara 
adfseent to the oxygen atoms of the dlhydroxynitrile mulety, 
gar? the s ignals at X 5.S3 and 5 .33 . This difference in shie lding 
i s caused by the stereochemistry of the methylene groups} one of 
them i s c i s to tho ni t r i l e grouping and the othor i s trans. As 
a r«»«»ttlt of the stereochemical difference between the two 
methylene groups, the protons of one group couple more strongly 
with the vinyl proton (X"4»«3) than to protons of the other 
methylene group. The oyanohydrin proton (li ) appeared as a 
s l i g h t l y broadened s ing l e t at 77 4 . 4 1 . The comparative TLC and 
I" character i s t i c s coupled with HAH data establ ished that the 
oyanollpld ares ant In tme o i l la a fat ty acid dl as ter of t«*wyan»-» 
a-hydroxymethylprop-i-eae-3-ol ident ical to the minor HCLF of 
Q. halicacabum. 
II 
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The l i p i d group* of the t r i g l y c e r i d e s as we l l as 
cynnnlf r>t 4 c o n s t i t u e n t of the o i l (Table V) were i d e n t i f i e d by 
convert ing them to t h e i r Methyl e s t e r s by t r a n s e s t e r i f i e a t i o a 
or acl4-eat«i ly*ed Methylatlon and oo«parlag the aotUyl e n t e r s 
bv f*l*C with authent ic s tandards . On oosiparlag i t was found that 
a h igher proportion of 0 ^ a d d s occur i n the oyanol ip ida tnnn 
in the tr ig lycer ide** . 
TA'lUr. V 
Fract ion 
Fatty ac id Composition 
i6i > i4t«i i s* i 1**2 is* 3 ao* J 2v>»i a2*u 
T r i g l y c e r i d e 13.9 2 .3 41 .o 33 .3 2 .6 7 .0 7 . * 1.2 
Cyanol ipid a .4 1.4 29.S 19.6 t race 1 8 . 0 2 4 . 0 3 . 0 
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'lacausa of i t s bas ica l ly Isoprenoid structure, tha 
dihydromrnitrile aoiety of MOL.P has many biogenetic p o s s i b i -
l i t i e s . I t any b« re lated , perhaps soaewbat reaote ly , to 
b io log ica l ooapound* euob as oordyoaposa or aeraldio acid , 
??owaver, rather exteaaire atudias aada tm tba bloaya thes i s of 
other cyanofenatlo aatarlala * lndloate that aost of tbaa 
are darlvad froa aalao aolds or tbalr praouraora. 
tZ XPEHDIZS f At, P WCSW HQH 
HI recovery and Methyl oater foraatioa 
Oil was recovered froa f inely ground saad by a 16 br 
at tract ion with patroteua atbar (bp 40-40 ) In a Soxblet 
apparatus. Tba aetbyl e s ters vara prepared using 1 * Na^ Me in 
MeW or acl<l-oatalyzed aethylat lon. 
%pparatt*a 
Infrarad (TR) spectra wmrm data rained with Perfcia-Klaar 
Modal 631 apeotrophotoaetera on 1 i aolotlona i a C3g, C f , c i « or 
CCl^. Nuclear aagaetio raaonanoa (iMfl) apaetra vara obtainad 
with a Varlnn A-60D apaotroaatari tba solvent usad vae CC1#. 
All raportad ohaaioal abifta ara aaasarad froa iatarnal t e t r a -
aatbylal laaa (IMS), -jr tO.O. A Beokaan IX-aA lastruaeat was used 
to dataraina HV apaetra. 
- CiJ -
r,LC analyse* of taetbyl e s t e r s were perforaad e s s e n t i a l l y 
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as descr ibed bv U i a and coworkers by us ing s t a i n l e s s s t e e l 
paokod coltmn { 2 m x 3 ram ) coated with d i e t h y l e n e g l y c o l 
s u c c i n a t e (»:GS, 1V» on ehroa )$ort», «, 41-60 a e s h ) . \ Pericin-
s'laer Model 1*4 vapour Kractoaeter was eaployed In these a n a l y s e s 
an<f the separat ions were carr ied out 1 s o t h e r a a l l y at 20J°C, with 
a hydrogen flow ra te of 70 a l / a l a . 
Thin-l»<yer ebroaatography 
Thin- layer chroaatography (TL.C) was done on >.2i am 
l a y e r s of S i l i c a Get G developed with so lvent ays teat of bengsene 
or h e x a n e - e t h o r - a c e t l o noid ( 3 3 i t > » t , V/V/V). >pots were de tec ted 
bv charring the p l a t e s a f t e r thoy bad been sprayed wi th a sa turated 
s o l u t i o n of CrO, In W * aqueous ^2>>4» The o i l was reso lved i n t o 
a t r i g l y c e r i d e f rac t ion and a cynno l i p i d f rac t ion by preparat ive 
TU% Por preparat ive TLC separat ion p l a t e s 2J x 4u ca witti S i l i c a 
Gel 0 l a y e r s , 1 aa thick were u s e d . Tbe s o l v e n t was e t o e r - b e s a n e 
M l 2, v / V ) . fbe spots were de tec t ed by spraying wi th an a l c o a o l i o 
s o l u t i o n of 2 ' , 7 , - d l c h l o r o f l u o r e a o e t n and viewing tbe» under 
u l t r a v i o l e t (UV) l i g h t . Desired c o n s t i t u e n t s were recovered frota 
tbe s l l l o a bv standard procedures and tbe puri ty of tbe f r a c t i o n s 
was checked by a n a l y t i c a l TbC. 
- St -
^oramtlon and d e t e c t i o n of ;1C^ 
Two tea t* ware used to d e t e c t UONI derived froia seed o i l 
end VOL*'. >n# of thf»ae, the ptorat« t e s t , depends oa the r e a c t i o n 
14 5 
of MCy with a lka l fnn p i e r a t e s o l u t i o n to produce i sopurpurle a c i d . 
tbout 75-100 «f of l i p i d a a t e r i a l was placed i n a Cast tube with 
1 at of d i l u t e H*0H or ' ' j * '4» A a t r i p of f i l t e r paper dipped In an 
a l k a l i n e s o l u t i o n of sodlua pi orate ( 0 , 5 * ) was p a r t i a l l y driud and 
*fi« then suspended ovor the ai xturo i n the stoppered t e a t tube* 
fea t ttibrt an? contents were warned at 35-50° for 0 . 5 - 1 «r . A 
n o e t t i v e t e s t i n v o l v e s a colour change of the f i l t e r paper froa 
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vet low to brick red 
The second t e a t involved f ornati on of Prussian blue / ' 
f a t e r i n l to be t e s t e d was pieced in a 5<i a l .rlenmeyer f lask with 
2 * l of Methanol and e i t h e r 1 a l of 10* Nao t or 1 a l of *>•« ! , > > . . 
I f >Ja >'? w*« used , th*» Mixture was heated a few ninutes in a hot 
water bath and a c i d i f i e d with H_:vK. A f i l t e r paper no i s tened 
with Me v\ s o l u t i o n wns placed over the mouth of the fla»it and 
the f lask waa warned 3-10 win. After the f i l t e r paper WAS 
removed, i t was treated with three drops of 3i4 ferrous s u l f a t e 
s o l u t i o n and, when near ly dry, with lOi HC1. An i a t e n a e Prusai «a 
b lue colour i n d i c a t e d a p o s i t i v e t e s t for cyanide . 
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PART - I I 
K V - T I < W OF NlfjOSYL, CI.U*t>Hl D-: * I M U»>WG-C1^IM HVUrY 
win* *vr> mi-:r.i rKKivarr**:-* 
- TO -
A , TTIF.OHETICAL 
*?e nrt* gradunlty i n c r e a s i n g our awareness and under-
standing of the wide v a r i e t y of r e a c t i o n s which f a t t y a d d s 
nnd»rfo , a«ipeolel ly those which are unsaturated . At a s imple 
l e v e l one s i g h t expect that any r e a c t i o n observed on a snort -
ehe in ao1 d or nlvena should be a p p l i c a b l e to longer -cha in 
s u b s t r a t e s whether natural or s y n t h e t i c . 
Reactions of f a t t y ac ids In general are a s s o c i a t e d with 
( i ) the e»rbo*yl group and (11 ) the hydrooaroon cha in . During 
the f i r s t quarter of present century very l i t t l e was Known 
about the sseohenisa and s tereochemis try of r e a c t i o n * of double 
bond. Tlth the growing understanding of the aechauisa of 
orgentc r e a c t i o n s , the c o n t r o v e r s i a l probl^a* of organic 
ehe*ai*try were gradual ly s o l v e d . 
toon* the r e a c t i o n s i n v o l v i n g the hydrocarbon chain or 
f a t t y aoi'is those of o x i d a t i o n , ha iogenat ion and hydrogeaation 
are of fundamental importance i n f a t cheats t r y . The large 
v a r i e t y of products r e s u l t i n g from these r e a c t i o n s of an unusual 
f a t t y ac id has been the main drawback in i t s s y s t e m a t i c s tudy . 
The o p p o r t u n i t i e s whioh e x i s t require that extreme c a r e anemia 
be taken i n t h e i r preparat ion , I s o l a t i o n and i n s e l e c t i n g the 
c r i t e r i a of m i r l t y . 
- ?i -
' s'irv«»v <>r tu-> H ti«ratur<» revon!«s ti\>t the f e w I t» 
obtained by different grouos of workers at di f fareat t laaa 
hav© lad to tha iatarpratations which ar« c o n f l i c t i n g , aa far 
a« tha aeehaniaa and ataraoQh«*ais try ara aoneeraed. 
I t la nov raalisad that organic chemistry i s , to • larga 
extant , tha study of raaotiona of functional groups with laportant 
contribution of polar, a t a r i e , eonforaationai and neighbouring 
frouoa of foots , fairing tha la s t two decades, in part icular , 
now and interest ing reaction? of fat ty acids have been daaorlbad 
that provide new routa to tbe synthesis of a var ie ty of fatty 
aeid derivat ive*, rhe growing deamnd of fatty eheaieal* at 
intermediate ram materials ha* diverted the attent ion of l ip id 
cn«vBt^t* from the analytical aspect of fat* to to* cheaiatry of 
«nu*nnt fatty acid*. 
4o«*t r«o«*nt !«5V*»lop«pnts in the ohwaiatry of fatty acids 
b«gtln fr^a 1160 to d»t«. This oerlod i* characterized by a 
anrl** of Invest igations on the non-c lass ica l raaotiona of fatty 
ac ids . Thaaa non-el as aieal raaotiona include oxyaercuratlon-
deaercuratlon, raar rang ••ant of t ,2-epoxide, cyclodehydration 
(1 ,4-epoxide) of hydroxy o lpf io lc a d d s , a l l y l i o halogeaation 
and oxidation of o l e f l n l e aoida, oyelopropaaatioa and raaotiona 
l e e l lng to tha synthesis of altrogan and sulphur analogues of 
tha oxygenatad ac ids , fha growth of organic nltrogan ©heals try 
haa been rapid, and i t not only shows no s igas of abataaant, 
- r ] -
H« • f'->~. H t ? r f l M ' 1 'i-IM r>o..f» i f t l i r >r;li;i it in i ficr.«;vsin^ r a t e . 
^el-la from the i n t e l l e c t u a l c h a l l e n g e invo lved i n preparing nove l 
organic n i trogen compounds of tne a o s t aautzing CJ»P l a x i t y and 
s t r u c t u r a l rassi f l c a t i o n s , organic o i i e s l s t s should bo deeply 
concerned with n i trogen compounds because of t h e i r widespread 
use And i n t r i n s i c importance • 
^itro-nyl c h l o r i d e (M?CL) a d d i t i o n r e p r e s e n t s one of too 
s l a m l e s t ways or e l a b o r a t i n g a carbon-ni trogea bond d i r e c t l y 
frow unsaturated ooapounds. Hie r e a c t i o n of n i t r o s y ! c h l o r i d e 
wit1! o l e f i n s tin* been known for alaiost 1 Jf> yearn , and an e x t e n -
s i v e wealth of l i t e r a t u r e ha* acouMulated on t h i s s u b j e c t , 
NT! t r o t y l oh lor ide r e a c t s with »o*t or the <>lea»at& aad wita an 
evtremely wide range of compounds. Comprehensive l i t e r a t u r e 
review*'" har<» suaaariced the present s t a t e of knowledge and 
i t i«* necessary 'lore to hi£hli<<ht SOHIP of th«» s a l i e n t f ea tures 
<>f the %'**>l r eac t ion upon organic eoapotiiUe incl«*vSin4 f a t t y a c i d s . 
{pactions of a i t r o s y l e n l o r l d e with car?>oo-to-oarbou 
»*ultlf>l<» h on tie 
The r e a c t i o n * of t h i s e t a a a i f i c a t i o n i n v o l v e p r i n c i p a l l y 
the add i t ion of n l t r o e y l c h l o r i d e t o double bonds, i . e . n i t r o s o -
c h l o r i n a t i o n . During the present century t eas e « p h a s i s ties been 
p laced on r e a c t i o n s with terpene* and nore study has been devoted 
t o the a p p l i c a t i o n s of n i t r o s y l c h l o r i d e i n the treatment of 
cow.pl ex natara l products and to i t s use i n the s y n t h e s i s of 
d e t e r g e n t s *%nd otner a a t e r i a l s . 
r-fi ' i« »<!:< r.i y i i f a s ' l O'tlori !*•> w i<*r** the c il)rin«? 
atots h'lna; the negnt lve r-ad of th» d i n o l e in v*€l w i l l add on 
to th<» carbon a to* |atn«*d to tho lea*t nuab^r of hydrogen atoas 
f^nrkowni^off•a r u l e ) . 
f'j# r eac t ion of o l e f i n s *»i th M*»0l to g ive a i t r a s o 
c h l o r i d e which d i a e r l s o i f unhindered ( e q . i ; has been known 
s i n c e l o a f
 v and has played an important r o l e s l a ear ly s t u d i e s 
of t e r o a n e s . rh* ns«» of an alicyinl t r i te and hydrochlor ic a c i d , 
•canerating the n l t r o s y l c h l o r i d e l a s i t u , ^rovldaa a conventea t , 
a l t e r n n t o technique for c a r r y i n g out these a d d i t i o n s , ^ i trosw 
compound* are u s u a l l y b lue or green l i q u i d s which d i a e r l s e t o 
whtte o r y s t a l l i n c s o l i d s of ten in equi l ibr ium with the aoaowerie 
form. these bi molecular s o l i d s regenerate tae aoauaer when 
fused or when d i s s o l v e d in s o l u t i o n . Ohi I ton e_t al. (IsJlS) 
and ^owentoolc et al» <19V>) *iw« found that these d iaer s have 
e l s or trans c o n f i g u r a t i o n . a l i p h a t i c trans «ii ««rs ex l i b i t 
Infrared absorption in the real on 129i>-117o oa"" whereas o l s 
- 1 T dtaer have absorption in the region l42i»-t.33J aad 1344-1J23 ea < 
Monoaeric C-nl troso compound* absorb i n the r e g i a a of 14?£~ 
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I * f#»a*tbl«» wh»r# th« l a b i l e hydrogen on tn« carbon of u l t r o s o 
| r«ap «ttaeh«**nt in a v a i l a b l e (eq« 2)# Tu& uxiaen &r«# aore 
atablt* *lne© bonis b«tw##n ht*tero«t?»3*«s are always* wea» ( and 
th# OT1«O Has only one «ueh bond wbi l* n l t r o a o u&s two. 
»l 
I I I 
-C - C- " > -0 - C- ( 2 ) 
I I I II 
CI *0 01 *•<»!* 
4f<*ohanlH« i n v o l v i n g '•*"> «nct Ct"" haa b««a g e n e r a l l y 
a**'!**** for n l t r o t y l ertloritle add i t ion to double bond ' . f&r 
~i 
0xnmn\t*9 Kaplan, Kwart, and Hefilayer nav»» a u , s e a t e d tiiat 
n l t r o s y l frtiloride i o n i z e to &iv<» t>i*> ml troaoaiuia i o a ( 4 ••*) wiiia'i 
adds to an o l e f i n to ?,iv? a bigHly s t a b i l i z e d oaiata ion int*»r-
m<e»rtlttt« ( «<!• D t wtilcb should open to g i v e a trans nl tro«oon I >t Ida. 






















A noT»l preparat ion of a « t r i d i n « * tram t a t r a s u b s t l t u t o d 
o l « f l a «
 t c o n s i s t i n g of n l t r o s y l eJilorld* a d d i t i o n fol lowed by 
- 7 * 
eyel i*ntion (eq.4) 1* cons is tent wi to th i s proposal. 






ifnoe A knowledge of the stereochemistry of n l trosyl 
he l lde additions should Incronsp the synthetic u t i l i t y of those 
reaction* A* TO'1 09 ho In In eluel dating their aeehnais<asv 
!«in?rr«l> jp_t ^al. studied this problem e x p l i c i t l y for a variety 
of o l e f i n s , fhey found that the s t er io course of oitroayl 
haltde addition to o l e f ins depends on the o l e f in structure. 
A9 -oc ta l in j*lv*s * tmns ndduct, l a accord wit 1 the 
f«n«rnlly assutaed ioalc r u c t i o n a»ch-inisiav and I t la probrioly 
12 thM «o*t otht»r unstrained o lef ins behave yisaiiarly . tin toe 
other hand, the addition of mi trotyl oiilorino and nitros»yl 
hriwlie to norboro<%net artti-»7-su»th03cyaorbor«oac and norbornndiene 
follows n c i s stereochemical course and i s unaoooapanied by 
»o1»oular rearrangement sii$$e«ting that i f these reactions 
are ionic ones, very l i t t l e e lectron desiwvi i s taade on these 
o le f ins to the trans i t ion s t a t e , there i s a ol >se s imi lar i ty 
between the pattern of reac t iv i ty uncovered in th i s xiorii and 
that shown in the oxyoercurtcation react ion. Uastrsloed o l e f i n s 
tindergo trans addition via, an e l»c trophi l i e aeoaanlsas, bat 
certain strained alkeaes suoh as norbornene bars been soowa to 
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<r\v* * <?iq-ovy:-'»ftr<?'i rnt I '•»<* r>r'» ;it tn ". U'itiw^ld <*t a l . 
pos tu la ted a s i n g l e aaehAni«i* to aoooaaodata both e a s e s . 49 
a f i r s t s t e p , the o l e f i n would reac t wltii the n i t r o s y l h a l i d e 
to g i v e an onlua i o n , as d i scussed abov©, * i t u toe c y c l i c c o n t r i -
but ing s t r u c t u r e being the *os t l a p o r t a n t . For aa intenaedi&te 
In which trains d i s ^ l a e e a e n t of one of the 0-oi bonds i s s t e r l c a l l y 
a c c e p t a b l e , the c y c l i c in termediate i s opened by at tack of Ual lde 
ion to f i v e , a trans product . For a more constra ined s u b s t r a t a , 
i n which such a t r a n s displacement would require • d i f f i c u l t 
t w i s t i n g about n 0-C bond in a r e l a t i v e l y i n f l e x i b l e s y » t e » t 
i t may be pos tu la t ed that attaok of h a i i d e i o n fro» a c l » 
p o s i t i o n i s wore favourable , and a o l s adduot r e s u l t s . 
A d e c i s i o n between these p o s s i b i l i t i e s does not see<a 
p o s s i b l e on the b a s i s o f the data now a v a i l a b l e . I t i s hoped, 
however, that the demonstration of « r e l a t i o n s h i p between tbe 
s t r u c t u r e of in o l e f i n nn» the s tereochemistry of i t s derived 
n t t r o s y l h a i i d e adduot siay prove u s e f u l . 
In contras t to the n i t r o s y l ch lor ide addi t ion r e a c t i o n s 
which take p lace with o l e f i n i o groups at low teoperature , 
a h l o r l n a t l o n or ox idat ion e f f e c t s are obtained at e l e v a t e d 
temperatures and i n some eases even at room tesvoerature. file 
reported formation of ni tro d e r i v a t i v e s froa n i t r o s y l c h l o r i d e 
and •MM c h l o r i n a t e d o l e f i n s apparently i n v o l v e s o x i d a t i o n 
o f the i n i t i a l l y forced a l t r o s o eoapouad. 
- n -
">**( # | m o f n i U ' o s v i e.i l*">* i ..K» t> ' l i ^ i e r ,j«.) 1 oeu lr,f *r?i Jit 
o l e f i n * or d e r i v a t i v e s and improvement* in the procedures have 
for«*»d the »»<•»•*!-« of n ni3ib*?r of pa tent s for the mnuu faot*ir« of 
««r f * e e - n c t i v e a g e n t s . . enern l ly tn« a i tru .sy l ca l . jr ide a d d i t i o n 
^rod^t** of the ? i ig^^olee ! i l ar -we l <v» t olefin:* ?»rt» f»«j>ul to bo 
I I m i l <!». 
Uthou^h addl tton of n l t r o e y l c h l o r i d e to terpen**, una 
3 
the «is»pla o l e f i n * has been widely s tudied , add i t ion t<» 
<!n"*irt'ir*»ted f e t t v aoi d d e r i v a t i v e s ha* reeei v >d l i t t l e a t t e n t i o n . 
id 
Tt w*»«» *r»o^n in 1^04 by 11Iden . n<! F>rster that ni t r o t y l c h l o r i d e 
add* to o1*in nnti e l a l d t c f*eids o n l t e r e a d i l y but tue i r i s o l a t i o n 
of *o l t t oroit iete seem* taprobable in 11 ht of the worn reported 
hv f i l l e r jjjt j*JU % patent** has d l s o l o s e d tue preparat ion of. 
*'irfnetant* frossj nf tr >syl c h l o r i d e adduot* of ol*»ic nail and i t s 
<**»t"r*. '>f n«rtioMlf»r iot.»re**t i** n >aper by \wif;s;iiia ni 
??<wer report ing »n mn.-ily t i c *. I .aetttod for »n« <>tut iKted fat ty 
*et*r i - l« i hmfi! on addit ion of sil trosjyl ohlort l*j l a a maimer 
<*nelo*ous to that used with iod ine aonoehlorido in tile stmiuurd 
Iodine v»tue d*»t*»r-s| not ion *". 'lo»«ver, only t'ie disappearance 
of >^>Cl w»s nje^ored, mnd no ntt*»m>ts were tsade to i s o l a t e 
p r o ' o e t e . fhoy e t n t e that t h e i r s t u d i e s *outd be d i rec ted 
toward oreoara t ive aork b ised on n i t r o s y l c n l o r i d e ndducts of 
sin«»^turated f e t t y a a t e r i a l s . 4i l i a r ejt a l , l a t e r on, reported 
the triceeftflfut addi t ion of n i t rosy I c h l o r i d e to a a t i y l o l e n t o 
on a preparat ive »ea la -<«t 2 us in^ Methylene ch lor ide a* s o l v e n t j 
\i 
— f-i — 
ohloro-l0>(9 )-al trosofttearate, i« formed according to aquatiau ("»)• 
«n1(ofl2)Tcu«cn(CHia)TC'.>acHJ • NMCI — > ;»i3(caa)7cvf - tf*<(v;;i2)Tco2ou3 
Th*> dlaario product which Is so often observed ia toe 
reaction* of nl trotyl ahlorlde with o le f ins i* not fonaed in 
«t*ni ftcant amounts under these condit ions . The usually f a c i l e 
r<*nrrangeau*nt of the secondary ni troso oo^psmn 5 ta the oxlta« 
(#»). «) proceeds slowly on standing and i s not eas i ly accelerated. 
-of - en— V -en - o-
the stereochemical course of the at trosochlorlnation or 
«8f»tnyl ole>«t«» has not been invest igated , and the l i t erature 
concerning the at trosooblorination of other o le f in* does not 
provide a sat i s factory guide. Undoubtedly, tu« ui trosoculor l -
nation of unsaturated fatty oolds and other lon&-chain a l iphat ic 
o le f in* needs further inves t iga t ion , since i t i s potent ia l ly 
useful in the synthesis of fatty nitrogen der iva t ives . • 
superf ic ia l examination of soste of the reaotions of aethyl 
ahloronitroeoetearate hae indicated that a var ie ty ef products 
to 
can be prepared and has eh own the value of th i s type of 
adduet as an Intermediate. Mot yet demonstrated, out oertaiuly 
of f e t t * e h l o r t n t t r o * o d e r l v e t l v e s . to the va luable a z i r i d i a e a 
34 ( a n , 4) and nl t r o a z l r l ^ l n e s . 
The addi t ion reac t ion of a i t r o s y l ohlorirle with o l e f i n s , 
with «ubee<ttieat h y i r o l y t i s of the adducts wl tU l e v u l l n i c acid 
»nde O.m In hydrochlor ic acid nas beon shown to be a convenient 
generet aethod for convert!rift o l e f i n s to the corresponding oUioro 
ketone**" ( e q . 7 ) . ' tydroiys ie presumably proceed* v i a oxiao 
X 
W)K • \ c » C,; ^ -0 - C- •>>» 
/ \ ^ I I 
* ' ( 7 ) 
X X 
I I «• . ! 
tautnaer of the aonoaerie nitro«*o coaj>oun«i# f lie re i s a l l 
»o««ibf l l l tv for convert ing o l e f i n l c f i t ty ac ids to the c o r r e s -
ponding ch loro ketones by the a p p l i c a t i o n of t h i s reac t ion* 
Cornel addi t ion of n i t r o s v l c h l o r i d e to an o l e f i n &lves 
a e h l o r o n l t r o s o product (aonoaer or d iner) or an C<-oh1orooxi*e. 
Other product* have been c e l l e d anooalous . The n or laal 
( p r i n a r y ) products May be o x i d i s e d t» secondary products . 
34 
^Mne e_t al» have found a qu i te d i f f e r e n t r e s u l t when compounds 
of type I are treated with MOC1. fwo r e a c t i o n * occur . The 
o r l a i n o group i s o x i d i s e d to a a i t r i a l n e ( l i ) ( e q . 3 ) , a r e s u l t 
- -i-t -
t'<->t '•<••** 'I<*-->M Mf-f >-nr> II <*'!«» <\ ?sy n i trous •--•' ' citation"" " an i 
27 by n t t r o s y l f lourlda but not by Nv>d, The o x i d i s i n g a c t i o n 
of < >C1 ha* boan e»tnbli!tb«4» 
r 
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fh*» »r»f?hnrtl -jm of n l t r i ^ i n e formation (now H-X bond 
formation at th« ox ia lno n i t rogen by a s l a e t r o p b l l l o ,-%u group, 
follow*** by an oxygen g t i l f t ) suggentad by Freeaan, ' and 
3T 
<*ttnr>ort**t1 by Hoswall 9«e«» adequate to account for these? 
ri»«wlt* ( e n , $ ) • 




oxys^n »nl f t 





- 1 Th* «barp OH atottorpttoa at 3000 ca o n a r a c t e r l s t l o of 
o x l a e s In d i l u t e CCl^ s o l u t i o n disappears as the reao t lon 
o e o a r s . Coapouad II show s trong baad* at ISsO and 1320 em 
(MO ) and • e d i u a bands at 1640 oa"1 (C-tf) , c h a r a c t e r i s t i c of 
90 SO 
n i t r l a l n a * • In the fo l lowing y e a r , 19T1, Shjue a t a l . 
reported addi t ion* t o two ethy Udeaeoye loa lkaaes and ooaaludad 
il -
t'.int t'i' c'H >r>?tf * ro-?o ««Miti<>u i •«. t ht» "Jily priaittry r o a c t i o a . 
*ft#r that throa pathways amy be f o l l o » # d j ( I ) d i a a r i s a t l o n of 
the n t t r o s o Ajroun ( l^nt fcnown), ( 2 ) ox ida t ion of tba n i t r o s o 
urmm to a n l t r o grout), mn<\ ( 3 ) i s o a a r l s n t i o o to aa o x i n e , 
foltowad by ox ida t ion to n l t r i w i n r . 
rhrae pathways oo«pata . The second pathway appeared t o bo 
31 32 tha >nlv on* i n s t s r o l d axaaple * whora d i a o r i c a t i o n say ba 
i n h i b i t e d or very s low. Oxidation of an oxina to a n i t r i a l a s 
24 ha* baen aooo«pll*h*d raoent ly by a i t r o s y l ahlurid© . l a o a a r i -
xa t ion of e h t o r o n i t r o s o oo«pound to tus oxl&e i s c n t a l y s a d by 
30 hydrofan e h l o r i d s and goas vary rapidly in polar s o l v e n t s no 
that d t a a r t x a t i o n and o x i d a t i o n to a a i t r o group may not compete 
suooesaf t t l ly i n such s o l v a n t a . fh« r e s u l t s reported by *hiue 
30 
at a t . baar out OeJobinH sugges t ion that s t a b l e dinar p r « c l -
p f t a t l o n diminishes opportunity for ox ida t ion to a n i t r o o ^ o u n d , 
Th<»tr worlr a l s o Suggests that rapid i soaor ix f t t ion to oxitae lowers 
n i t m formation and inoraasas n i t r i n i n o formation. 
In tha aass s p a e t r o a e t a r , only one dacotaposi t iou pat tarn 
I s obtained fro* Monoaer dinar and ox ia ino f o r * . i.» tha diaier 
wis t d i s s o c t a t a and/or i s o a a r i s s i n the ion ohasbar. iii« 
aaxtaua) m/m obsanrad i a that of nitrosyi c a l o r i d a nonoaor . 
Tn 1»Tf *hin at « l . 1 3 nnrriad out r e a c t i o n of OQtfi>-
nnsaturatad ©arboxyllo aatar ( t i t ) witn n i t r o s y i oh lor i d s and 
obssrrad that tha e h i a f products ara IV and V as shown i n 
- 52 -
<*-•> <iti «>n f t ' * . Th.» r«iact l*m »s o n i r i c - by aiMiiii u l t r o s y l 
r»hlori<1© In n s t r o a a to a s o l u t i o n of compound i l l in dry benseae 
cor>lf»'l below > , with an l c e - s n i t bath . After be ing s t i r r e d 
for 1 hr at !
 v th i s r e a c t i o n aixtttre w»a allowed to a t t a i n 
r««»«» temperature and to stand for *> days* 
tfOCl 
* WwG'J C<> ?>t ,» >• «* OH - CJ* CO. «it 
3
 below 0° I I 2 
/ J f T » for 3 hr ?!*>. Cl 
(IV) (10) 
; - CTT - C*l COJvt • J* C i - Oil 0-.»„ii* 
i I 3 I I 2 
(V) (VI) 
decent iy the u«» of M<Cl reac t ion on double bJnd aas 
34 
b«s»n «»<!• for the eyntheal •* of M-ai t r u a z i r i d i n e • fhe 
reduct ion and subser{Uf»nt base c y e l t n a t i o n of tiitrii«in<* foraed 
by the ac t ion of exce s s ;tf<>ci tip^ii s t e r o i d a l o >apoand provides 
a roate for the aynti iest* of H-ni t r o a z i r i d i n e wiiloh were h i t h e r t o 
known *»•* ' instable ooapottnda. 
»teacti on *i th hydroxy! groups 
l a r e a c t i o n s with hydroxy! coapounds, n i t r o s y l c h l o r i d e 
func t ions as the acid c h l o r i d e of n i t r e * * a c i d , f e a a r a l l y 
l ead ing to the f o r a e t i o n of n i t r i t e s * This r e a c t i o n i s i d e n t i c a l 
i n e f f e c t with the n i t r o s a t i o n of aa lno . a e t h y l e n e ( and s l a i l a r 
- a;j -
!!»'r!ro.?«n-eon t-?i nine grou»>*. fn some o^ 'os , ox idat ion of tho 
hydrosyl group takes plftoe ( t o o t h e r with e h l o r i n a t i o n In other 
T»art» of th# molecu le . 
In the gae phase r e a c t i o n of Methanol and a i t r o e y i 
35 
c h l o r i d e an equi l ibr ium i s i n s t a n t l y e s t a b l i s h e d even at 2> 
(mq. I t ) , 
«OH • WOCI ' ' ^ ft ONIO • JICI ( 1 1 / 
Tn view of the equ i l ibr ium. I t I t r e a d i l y understood «ttjr 
nitty 1 n i t r i t e p lus hydrochlor ic noid for«ed a convenient aeana 
nf preparing n t t r o n y l e h l o r i d e in s i t u for organic r e a c t i o n s In 
much of the early worit. Mning dry pyridine on «n acid Acceptor 
in i t <f.iid-pha**» r e a c t i o n aakee hi%h y i e l d s o f n i t r i t e s ! p o s s i b l e 
36 47 
froa a l c o h o l s such as atiylf n - o e t y l
 # d—3-noa?*aol wi4 tertiary 
alcohols such as 3-aethy l-l-f»«nt*i«ol and 3-©tnyl«-3-Uejt;*nol • 
??ader condition's used successfully with the above nleouols, 
glycerol, t^hyl^ a** glycol, ohliretone, taeidiol, tria^tiiy ir no 
ehlorohydrin, and bensyl alcohol do not yield nitrites • i t 
l<t of note that d-2-octnaol in reaction with aitrosyt chloride 
five* on 90* yi*»ld of the dextrorotatory nitrite • 
tfydronyl groups attached to aroamtic nuclei do not 
readily fora nitrites. 
- * • ! -
It iou'?\ ;ca<^ n cnrv fi I *<»rk aas O>M;.I don** >n tru; r»*aeti<m<5 
of f a t t y a c i d s , the search for pur i ty and homogeneity was s e v e r e l y 
I speeded by the I note of aethods for determining trie approach 
to tht % i d e a l s t a t e * iieeent advances i n ehroaato&rapiic aethoda 
of s eparat ion and s p e c t r o s c o p i c Methods of s t r u c t u r e da termina-
t i o n aalce i t n o s s i b l e that a l l the products of a r e a o t i o n can 
now be e*a»ined p r o f i t a b l y l a f a t t y a c i d s . 
The use of s p e c t r o s c o p i c aethods has contr ibuted auoh 
to our r e c o g n i t i o n of o v a r i e t y of novel f a t t y ac ids and t h e i r 
d e r i v a t i v e s and our understanding of the ir molecular s t r u c t u r e 
and r e a c t i o n s . Out of the four s p e c t r o s c o p i c d i s c i p l i n e s , the 
use of m*X and aoss in the study of f a t t y acid i d e n t i f i c a t i o n 
and c h a r a c t e r i s a t i o n of t h e i r d e r i v a t i v e s have a t t r a c t e d c o n s i -
derable a t t e n t i o n in reoent y e a r s , Therefore i t i s appropriate 
here t o f i v e a b r i e f account of the a p p l i c a t i o n of i4»* and warns 
*o*»«tro«tetry in the chemistry of f a t t y a c i d s . 
'11 "1'~r Jnin'-tti' »e«o«--»nct» {XW(} Spectroscopy 
Prow the lu t e tQlU's o n t e r l , a p p l i e n t l o n s o f H#H. s p e c t r o -
scopy hnve developed cont inuous ly , an-i tuey ocou >y a paramount 
p o s i t i o n a* a research too l in organic chemis try , fho d e v e l o p -
a<»nt of •"*'.!'» has been charac ter i sed by a s e r i e s of s tage* wnioh 
h*ve made I t an I n c r e a s i n g l y powerful research technique and 
each of t h e s e has found an a p p l i c a t i o n to l i p i d s . 4U<?n the *4H 
s o e o t m n of a simple molecule i a determined, i t s ohemioal s t r u c -
ture can ofton ho e l u c i d a t e d by f l r a t urder i n t e r p r e t a t i o n o f 
s o e e t r a l da ta . The number of d i f f e r e n t types of protons i n the 
molecule can be determined by i n t e g r a t i o n of peak area and 
inTornat ion about proton environment can be obtained from the 
chemical s h i f t , m u l t i p l i c i t y , and coupl ing cons tant s of 1 l s t lu&-
n l s h a b l e peak*. In recent years var ious techniques have been 
developed to extend the a n p l i c a t i o n of Htin to compounds of 
complex s t r u c t u r e . %»on$ those *ret ( a ) addi t ion of no to 
suppress t-»e st&nals <>f •») I and - ^ U P r o t o , l s t (bJ determinat ion 
of speotrn in var ious s o l v e n t s to obta in information from s o l v e n t 
e f f e c t s , ( e ) a p p l i c a t i o n of decoupl ing (double resonance or double 
i r r a d i a t i o n ) to s i m p l i f y complex s i g n a l s and to i d e n t i f y r e l a t e d 
p r o t o n s , (d) repented scanning and averaging by computer t o 
obta in d e f i n i t e spec tra i n very small samples , ( e j tUe use of 
13 
s h i f t reagents in s t r u c t u r a l de terminat ion , and ( f> 0 tttH. 
— : * i — 
'•• rvii»?»-.*r of reviews on tin- «;•; s;>eotf:; of f a t t y 
n o l f s h«ve appeared l a th© l i t e r a t u r e . rtie f i r s t o o a a e r o l a l l y 
avnllfthl** VMh i n s t r u m e n t s n«re a o s t i y of the 60 A\}% v a r i e t y and 
were n r i m n r i l y for r e c o r d i n g p ro ton a p a o t r a . I t was r ecogn ized 
t h e t *V'> 'tf* ST! ' s p e o t r a of f a t t y methyl e s t e r s , i n c l u d i n g those 
of I*1!P4, c o n t a i n e d s i g n a l s which c o r r e s p o n d e d t o group* of 
44 -45 protons i n v a r i o u s env i ronment s a long the hydrocarbon ohaia 9 • 
I n t r o d u c t i o n of 100 411 z i n s t r u m e n t a t i o n was t h e nex t major 
advance In V1K, and t h i s was fol lowed w i t h i n a few y e a r s by 
23<> l?fic s p e c t r o m e t e r s , ^ac^ of t h e s e r e f i n e m e n t * r e s u l t e d i n a 
c o n s i d e r a b l e enhancement i n t h e r e s o l u t i o n o b t a i n a b l e wi th a 
c o r r e s p o n d i n g s i m p l i f i c a t i o n of s p e c t r a . A compar ison of U J .MUig 
*
!! W ; (pttR) spee t rum of IHJFA with t hose of 6u ^lia spect rum 
reve r t l * so«s<* sha rpen ing of the v a r i o u s s i g n a l s , e s p e c i a l l y the 
X 7 » 7 ^ t r i o l e t due t o p r o t o n * c?C *° ***** c a r boxy I g r o u p , an! en 
er>r»«reut t r i o l e t c e n t e r e d a t T ^#1 a s s o c i a t e d wit.i the aytuyl-me 
fjroiin which i s A t o the e a r b u x y l $roup and a l s o P> t o a double 
bond . In ?30 411* fvt^ s p e o t r n , r e s o l u t i o n of p r o t o n s i g n a l s i s 
*»n*finr<»d to such a p o i n t t b e t each iMFA tends to ^ivu a d i s -
4G «47 47 
t i n c t t v * spect rum . I t has been shown t h a t 22J iiz 
s p e c t r o s c o p y can be used to de te rmine both t h e s t e r e o c h e m i s t r y 
and p o s i t i o n of doab le bonds , and the p o s i t i o n of t r i p l e bonds , 
In t h e m a j o r i t y of f a t t y a c i d s and e s t e r * . 
*7 
•l«v»<i'!i '-' ' i , n-i/-.^  Hv 11 :> i •: «.•»••-;i " I s , tnv- toe'mi<,!ic i s 
*«var«*ly l imi ted i n scopo and u t i l i t y because in «oat lon&-oh;*in 
o™»nmjndsf tb<» ss<*jority of ch?*ln a*thylt?n<» prot»a« , for a l l 
p r a c t i c a l purrmsos, ara «*&!i«»t i c n l ly e q u i v a l e n t . ••tiaft r e s o l u t i o n 
S'n ^spectroscopy, a oowarful too l in many f i e l d s of organic 
©hasiistrv, has baan used to adv^ntaga in the study of soa* u a s a -
turat#d f a t t y acids but has found H a l t e d a p p l i c a t i o n i n the 
a n a l v s t s of f *t tv acid d e r i v a t i v e * due to c o i n c i d e n t oheoioa i 
s h i f t of >s#thvl<»ne p r o t o n s . fha$a protons y i e l d a broad s i g n a l 
of overlapping resonances whiott preclude trial r i d e n t i f l a a t i o n 
and cmintln& *s wel l as the determinat ion of the ir oouplia& 
const <*nt. >ino»* majority of V\o chain methylene proton* mr® 
Magnet ica l ly i n d i s t i n g u i s h a b l e , i t i s imposs ib le to c o a f l r d 
s n e e t r n l ly the presence or nbsonee of chain subst ituv-ntg or 
chain branching, t e e e n t l y , so»e i n t e r p r e t i v e probl>as u«vo oeea 
overcome by ^atenuinin:» tha Kpeotrn in tiio presonc > of cim*Miual 
s h i f t reaat«»nts { **«) «hioh expand trie H-d-i s .)*etra of l i p i d 
d e r i v a t i v e s , thus providing cons iderably aare s t r u c t u r a l l n f o r « a -
t l o n than i t ha* h f t h e r t o been p o s s i b l e to o b t a i n . The bas t 
0<*n dev^ioned so far aro rara earth complexes of europlua r 
or r> rase od vat USJ , Typical CiK complexes combine r ; u ( l l l ) or 
f » r ( I U ) with the Anionic Uganda! 2 , 2 , d , S - t « t r a a « t a j l - 3 , < S -
heptanedione or t , t t 1 , 3 , 2 , 3 , 3 - h s p t a f l n o r * - ? , 7 - d i * a t a y l - 4 t t t -
oetanedlonef abbreviated d e s i g n a t i o n s for thasa complexes are 
^ t i ( t h d ) - , P r ( t t i d ) , , r,«(fotf)9 , «od P r ( f o d ) , . GSK oan Markedly 
- *i -
with Ion* o'ttrs of e l e c t r o n s , i f the tone pair can co -ord ina te 
wtt'i the rare earth n a t a l • fhs spec tra are expander! b^oiiuse the 
chemical environment of protons noar true co -ord ina t ion s i t© I* 
d i f f e r e n t frews the environment of d i s t a n t protons in the no I ecu It* • 
The s i g n a l s of protons near the co -ord ina t ion s i t e are tnerefore 
<1isplweed. m i s displacement i s d i r e c t l y r e l a t e d to the d i s t a a o e 
between th*» protons in Question end the oonplesed jsetal atoa) 
th* s s ta l ler th*> d i s t a n c e , the g r e a t e r the s h i f t . Conplexes 
conta in ing r<i s a l Pr oosplenent each other s i n c e , r e l a t i v e t o 
t « t r n « * t h y l s i l«oe (IMS), the '<Su c>«a 1**K©S s h i f t proton Hi&nals 
lownfi^H fro» the ir o r i g i n a l p o s i t i o n whereas i*r complexes s h i f t 
theta t t o f i e l d . 
i f a no l eon le conta ins a funct ional grou^ having s u f f i c i e n t 
t»«»wt* b a s i c i t y I t can form ** complex with Qda. rue bonciiii: i n 
?>f com? I n *w« i*? eo/i<?i4s»re<1 to be Mainly, I f not exolo l i v e l y , 
fflf»olsr and I t has heen reported to decrease in stren^t' i as 
t*i<» ?.»ewt« b a s i c i t y of the funct ional group decreases* amines^-
e l o o h o l s y. k e t o n e s ^ aldehydes >, e t h e r s \ e s t e r s ^> n i t r i t e s ; 
h a l i d e , i n d o l e s , and double beads are i n a c t i v e • CSw induce 
changes In the H'H cheatca l s h i f t of proton s i g n a l s because the 
Magnetic environment of protons i n a ooaplexed n o l e o u l e d i f f e r s 
fron the Magnetic environ««*nt of protons i a no unonaplnsnd 
a o l e c u l e . CSH eonplevat lon can o f t e n provide a d d i t i o n a l s p e c t r a l 
data for protons upto e i g h t ear boos awn* fron a Ccitt-aetive 
- i>j -
function©} ^roup. ' H ' - U ^ - . , 'I :>•.-. s.v.»rf .^»-« ta ov«r lappl *i.-; >J.» > 
^Itn^l'^t u s e f u l information can only be obtained for protons 
w i th in f iv» enrbons of a u ( f o d ) . co-ordinat ion s i to"* • 
C$»? reagent* can s u b s t a n t i a l ly i n c r e a s e t«e ataount of 
s t r u c t u r a l information obtainable; froa M;4 i s t u d i e s of sa tura ted 
and unsaturated l i p i d d e r i v a t i v e * , i t I s t h e o r e t i c a l l y p o s s i b l e 
to obta in wore information from £*<t s t u d i e s of unsaturated l i p i d 
d e r i v a t i v e s by introducing a d d i t i o n a l U3H«aotlye func t iona l 
groups In to these molecule* through d e r i v a t l s a t i o n of t b e i r doable 
bonds, r:owf»v#r, add i t i ona l C3fi c o - o r l i n n t i o n wi l e compl icate 
s p e c t r a l i n t e r r i r e t a t l o n , because they i n c r e a s e the number of 
s i g n a l * that o v e r l a p . Tbe two model compounds v i * . t met.iyl 
3 2 
r t c i n o l a a t e and methyl 12-hydroxystearate were i n v e s t i g a t e d 
to t e s t the f e a s i b i l i t y of attempting other CSH ana lyse s <>f 
no ly funct iona l mol>»cul<v«» of unknown s t r u c t u r e , the iau lv iUual 
nroton si .oroals have been observed aaU ass igned for a l l the 
nreton* in methyl r t o l n o l o a t e , except those on carbons 3»d t and 
?. Information obtained for methyl 12<-bydroxystearate is* l e s s 
s p e c i f i c . S i g n a l s nr« obtained for a l l protons in methyl 1 2 -
Hydroxystearats , although i n some oases s evera l proton s i g n a l s 
overlap, 
S3 
studies and* by previous worker* revealed that a s iaula 
spectrum C3H analysis of a poly functional molecule i s net poss ible 
Unambiguous assignment of overlapping protons s ignals can be 
- J } -
itecoaplIsn««1 only t?irougn tup a*«* jf ::^ v r - l (joajtleui-ni r> 
i n t e r p r e t i v e technique* tno lud i iu an incremental addi t ion s tudy, 
the c o n s t r u c t i o n of oroton plot** an) th*» c a l c u l a t i o n of In iuced 
* M f t r a t i o s . 
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Carhftti»11 •foiolear Magnetic atsonancti ( C H.*\i) spectroscopy 
t , * 
In T! VVltt (P*m) spec troscopy , tn« i n v e s t i g a t o r oxaalnes 
slsrn^lt »fhic*i «re a s s o c i a t e d ^it!« hydrogen ato*a<* and £iv« 
Information about tha environment of those hydrogens. lm a 
v a r i a t i o n of *fiH spectroscopy developed ssore recent ly - -
e n r h o n - t l nuclear wagnetie resonance ( C NUK) - — peas** due 
to carbon atoas #re meorriod ion tend. This r e l a t i v e l y new for a 
of NP4W i« a lreedy being appl ied to f a t t y act ' i s , and -irooii •><*>* 
* w #. . * . S 3 - & 3 
to bo a -*ow<*rful too l . 13 Pie M u l t i p l i c i t y Of C C4U s i g n a l s is* J«t«r,ul«-U 
o r i a n r i l y by the nustber of proton* attnoned to tUo carbon uutler 
c o n s i d e r a t i o n ! thorn* «rl th no proton* a t t a o n e i , e . g . in carbonyl 
grotto*, appear a* k i n g l e t s . l a aaoy " C t4n sppotrn, « u o p e l e s s 
nrofus ion if overlapping s i g n a l s i s d i sp layed without a p p l i c a t i o n 
of a technique c a l l e d proton decoupl ing! tne procedure c o l l a p s e s 
•11 a u l t l p l s t s to s i n g l e t s so that the speotrua i » g r e a t l y 
s i m p l i f i e d • 
- tft -
Tultoeh e_t .nl . »»«v* iiast _'<io-i o»»aica i >t»ift» t*> a i l 
13 the a<*parate « iga* l« In the C Mil s p e c t r a of aothyl g t a a r a t a , 
« l e » t e , mt<1 p e t r o a e l i a a t e by aeaas of tn* seooad and third atoa 
i a o t o p e « f f o o t s In the opeotra of s p e c i f i c a l l y deuterated e s t e r a . 
Alt the t s o a e r t o a x o s t e a r a t e * and a o s t >f the hydroxy- and 
aeetoujretearatea oao be dintiuguiwhed and i d e n t i f i e d by t b a l r 
I S C apactra . 9«a jA j s i . 5 9 ' " 6 0 bare » t u d i e d l 3 0 ,WH of a e t h y l , 
eH*thylt»ne, and enrbonyl oarbon atoaa of ae thy l altcenoatea and 
a lkynonte* , and double rind t r i p l e bond oarbon atoaa of u n s a t a -
r«tAi f a t t y acid ae thy l e a t e r s . Gun*tone ejt JJJL. » have Made 
C Y4»t s t u d i e s of noe ty ten ic and o l e f i a i e fa t ty aolda and e a t e r s . 
A3 1 
*?*e«»ntlyt S a i t h t f r . has s tud ied the II-decoupled speetrua of 
a eonluxated meatylealo PUPA, a e t h y l t a n n o t a t e . Moat r e c e n t l y 
the oarbon -13 pulse Fourier trans fora *4H technique for ae*»ure -
aent of i n t a c t plant t i s s u e haa been used by Chen e_t j s i . for 
the c h a r a c t e r i z a t i o n and e s t i v a t i o n of f a t t y acid ooapos i t iun i n 
»«ed*i of Ueupag oephalotna. i toe teal a brahujoa, and wen a XalilS* 
*2 -
Mass ^pwotrogstry (as) 
In rtoant years aass spectrometry has been widely 
accepted as one of the aost valuable and powerful techniques 
aval labia to the organlo oheslet for the struoturs dataralna-
t ion of an ever-increasing variety of natural products. Within 
these areas, fatty aoid asters oooupled a unions poelt ion l a 
that th«y represent one of the e a r l i e s t and most coaprehensively 
studied c lasses of natural products to be l aves i l ea tad . roe uee 
of mass spectrometry for determining the structure of fatty aoids 
6S do 
has been reviewed by MoCtostcey • Kenan and dtoharaana and 
Klein . 
The successful aass apeotral analyst a of glyoerides and 
the ir d e r i v a t i v e was coincident with the introduction of d irect 
inser t ion techniques leading to the analysis of tr ig lyceride 
mixture' * • Combined gas chromatography and aass spectrometry 
(GC-«l$}t associated with refineaeata in the design of various 
TO 71 typee of aoleoolar spectra * , has been applied to toe analys i s 
72 73 
of mixtures of fatty acid e s ters • • aiore reeant s tudies of 
the ansa spectra of highly polar l ipida such as glyoerophos-
phol lp lds , sphiafophospholipids sad g lyco l ip ids have used a wide 
ran fa of techniques Including «Saft* lon l sa t ioa aethaos «e H a l t 
the fragmentation of the molecular, or qaeel-meleeular i o n . 
- t-i -
\n.nrt from low r<*4-)lu t i on *a<»s s , , ^ t . »wt i , ' ; , - !*Eri>!/> 
whteh I s the s i n e qui^ion of the a n a l y t i c a l approaou, »or« 
«ev»ct <*!i *ad technique* Include ( t ) i l m r e s o l u t i o n a s s s s p e c t r o -
metry ( IH.HI M P ^ tttOUiO) for the accurate at8aatur«iseat of i o n i c 
meas - to ennrge r a t i o , ( i t ) s p e c i f i c l a b e l l i n g witu s t a b l e 
isotoao<*, or with funct iona l groups designed to d i r e c t fragmenta-
t i o n , ( l i t ) reduct ion of the e l e c t r o n beam ener&y i n order t o 
ll«ait f r a s s e n t a t i o n , ( i v ) metes tab le ion technique?* for the 
e l u c i d a t i o n of s p e c i f i c pathvay^t and (v> tn« mensuroiattnts of 
i o n i c anr»»ar*nc» p o t e n t i a l s y i e l d i n g thcrmoobemical data . 
•Fta id daitorntlon *>" tycini<}tf>« developed »y »«o*©y 
T4 " ?5 
at a l . and labartson and Co-worker lias been used to obtain 
a wreat ly d i f f e r e n t mass spectrum c o n s i s t i n g almost *;ntlrt«ly 
of tha molecular ion peak, 
la*«t Spaetra of Putty \oi 1 .*t&r* 
vtout of the mass spectromctrta s t ruc ture worfr on f a t t y 
a c t i s he* been performed 00 the corresponding ( u s u a l l y tsatayl) 
» « t » M . .lost fragmentation raaot ions can be c l a s s i f i e d as 
e i t h e r s imple c l eavage or rearrangements. 
The molecular ton (m*) and 4-31 
Ttia r e l a t i v e ebmndanoe of A* 1 nor ease s fro<a methyl 
•vuitauoate inwards and i t s presence oaa be V e r i f i e d by the 
- J4 -
^?»vll»n» ton # ^-.11, foraed by « i a » l e C<«-cleav «**«*. 'lis .,»..»«* 
t t of f»xn<»tlent diagno<itic va lue of e a t e r s s i n c e i t i s c h a r a c -
t e r ! «*He of wethoiryt sroup i n »«thyl e s t e r * • 
0 * ' 
>-ll «-0C?l- • 
•4 4-31 
la*a 74 
Gamma hydro* *»n Migration to a double uonu followed 
bv be ta c leavage y i e l d s trie ion 74 (4cUaf fer ty ^earriin^esaeot> 
which i s the base peak 
ft n 
IK
 r i 
la*e 7-1 w i l l s h i f t to corrospont ing ly ai^her Basses i f 
v( 2) i s u b « t l t u t e i . Mass 75 i s u s u a l l y observe 1 to be more 
abundant than required by the i s o t o p e pea* of « / e 74. rfost of 
the obsarrad a / e 79 pea* i s due to protoaated fora of a /a 74. 
The o r l a i n of second trans ferred hydrogen i s not knowu but i s 
n innrent ly abs trac ted randoaly froa toe c h a i n . 
.OH 
—;?-»' :.s» J'S, 
• > 
/ ^ 
C ! 3 i 
«/e 74 
- £3 -
»XY%(*n~c<*ntwining ion?? £"{ c > ••»)n(*4)0CtJ3-7* 
!''i«se 1 on^ sre ari tftwi.'t t e a l l y f<>und at s^/e (5H • 14nj , 
t .*». , w/* *7, l > t , i t s , 12s>, 143, 157 e t c . I*h© lowest p o t e n t i a l 
fftf»«f!tt«r, n/m 7.1, i s e s s e n t i a l l y absent , probably otria^ ta the 
unfavourable l o c a t i o n of a p o s i t i v e charge adjacent t o a 
p o s i t i v e l y po lar i s ed oar bony I group, fist? most abundant aeabar, 
» / • **• <1ertv»?s i t * s t a b i l i t y fro» the enol form. 
I! 
tydrocarbon ions 
3oth s t a p l e olenvage and rearrangement proces se s oontrlbut«> 
to thu» formation of iyftrocarbon ion>», t*K« tsost ;jrogiia*mt of w»lc-;i 
( « / « <$9, •* *, 07 e t c . ) are from the saturated series* C H
 4 . . lu» 
r»r«*s*no»» of hydrocarbon ions in tton mass Hrmetrnm in general 
«flrf?» no s t r u c t u r a l purpose, but say o c c a s i o n a l l y be h e l p f u l 
In e s t a b l i s h i n g a r«»fer<»noff point for counting the speotruau 
TTydroxy f a t t y e s t e r s 
Tn the nass epe»tra nf hydroxy e s t e r * i t has been observed 
that the • o l e c u l n r ton pea* i s u s u a l l y s n a i l or absent* rat ing 
an exeisple of nu-iO-hydroxyootadeoanoate the peak* at s / t ai-33 
'ln-?«s nf Methanol) and peaks at a /? 3*3«, 222 and t*0 o & a r a o t e r i s t l 
for Methyl oleate indicate that sot« dehydration has* occurred. 
Vhtf location of the hydroxy I group i s indicated by the bane peatt 
at w/e 30i f t»ie ion arl ing through o£ -cleavage oa the far aide 
of the HydroTVI group. Purth«r io»a of Methanol froa this ion 
$1vea the •ketene'-typa ion of a»/e 16;>. toother charac ter i s t i c 
feature i» the ion of a/a 112 that ariaea from c<-ole«va^e in 
the near aide or thm hydroxy I group with sh i f t of one hydrogen 
ntow from the fragment l o s t . 
H 
• 
• * "~o *»'> ° 
r?ff o c 
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* > * 
ira a, «/e t«9 a, «/e 2^1 
Variation of the poeit ion of a functional group in the 
ehnin can give r i se to ooneideraule change in ion abundance*, 
part icularly when the function ia «oved naar e i ther es treat and, 
For exaaple, tha awiae epeetra of aothyl aatara containing a 
hydroxy I group tn posi t ion 3 arc »o dootoated ay a/e 103 
(due to tha oC -cleavage on the far aida of tha hydroxy I group) 
- J? -
fh^t r^H trnnr «-,-<!« r.ii^t fr<is»«iit ions are v i r t u a l l y a b s e n t . 
If tb*» hydroryl group i s located on the alpha carbon attxs, 
c l eavage b«tw*«a J( t ) uni 0 (2 ) i s f a c i l i t a t e d , leading t o l o s s 
of trte oerboaet^oxy grouo. Ions of » / e 90 and 1U3 correspond, 
r e s p e c t i v e l y , t o the rearranged l o o of « / e 74 and the ion of 
« /« *»T found for sa turated aiathyl e s t e r s , the hydroxy I j&roup 
being re ta ined in the i o n . 
OSI 
I 
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I f th* hydroxy! | » s i l y l a t e d , c l e a v a g e s on e i t h e r »i«le 
of the s n b e t l t u t e d carbon atom r e s u l t in prominent ions* fur 
TM> o ther t of rilol* i n tl»«* s e r i e s M 1 ( ; i.,) -Cs'l(UT4->)-c:l( a vi>» ) -
( n ^ ) -"''-C??,, o1»avage tetc^e p lace between the two oi"*4s groups 




T|2*n'T12r!?f,l-7* w t t h t h c *»<>*****• charge re ta ined alaioet e q u a l l y 
on both fragaeat* . Si l y l a t i o n of hydrojtyl group* in aet ' iy l 
e s t e r s of unsaturated hydroxy aotd» provides confounds that 
* ive siase speotra which oan he read i ly i n t e r p r e t e d , whereas 
s p e c t r a of u n d e r i v a t i s e d e s t e r s are ext r e a d y d i f f i c u l t t o 
e v a l u a t e . The r e l a t i o n s h i p nt the double bond(s) t o the t r i -
ae thy 1st l o w (IMS) group r e s u l t s i n s p e c i f i c a a s s s p e o t r a l 
p a t t e r n s . 
- •:) » -
Ph» T>>~>^ ltfon of « lc<*t<> oxyf,9n a to* g e n e r a l l y oa*i be 
*<*r1<te«*4 ansl ly from the *a«ss ap*ctru<o w!»«?re b-<>tu alpha ami 
b*ta cleave**** with rearrangement occur . Dev ia t ions tram turn 
pat tern occur when the 0*0 group i s located near tue aatrtoxy-
enrhonvt $rona or near the terminal oarb <a atuai of th© hydro-
carbon e 'wln . In the 2-oxo ooapound the tendency to c leavage 
between the v i c i n a l o*t» groups i n »o strong that the a c y i i u a 
ton >f a / e 1-33 dominate* thi* speotrua* In case »f stethyl 
^-oToefrtarfncano^ta the ba*«? peak at w/o i t * i s due to I >o« 
fr>r«Aff by 4,**-el ravage ( ft to the 3-0*0 group) witp j u r a t i o n 
i f one hydrogen nto» as <s-iown below* 
U 
* \ II I J I I 
<*/e 313 a /e l i u 
?hen th* oxo firroui i s l oca ted near th« »n«i of the 
hvdrooarbon obatn# the *»aa*» c leavage pat tern in ob*?»rv©d 
axoept that for p o s i t i o n s ( - 2 ) and ( - 1 ) ion* formed by fi -
e1»av«£a on th« hydrocarbon s ide of tu« oxo group and 
rearrange**nt are absent alnoe no hydrogen at»m» at V -
n o t i t i o n with reapeet to the ox> group ere a v a i l a b l e . 
- J * -
>oti rnt«t*1 «-» I^KV * > f ^ n ftiv-* ma** -4;i.-»ctri»t tu=> iut^r— 
n f ^ t n t i o n o f which 1 •* -*o **trai •.'it f o r s a n ) t h a t *;i-»xiriali >>u aad 
»'•; f^rti on e s t n M l s h o r i :»roc^«l5»ro t> l o c a t e doub le boinis '^ . 
"or <»T«yar»l«», th« spoatrum of taethyl J9l>>- p o x y s t e a r o t e has 
?» h*«i^ o#a'{ o f m/e 131 a r i s i n g from c l e a v a g e nlr»;ia to ttie 
*»n^Tlie r l n a . Ctsava^o an th» o t h e r s i d e of tit© f u n c t i o n a l 
! M i n -urortue** « «oeh n w n l l o r but s i g n i f i c a n t „%eaK at sa/e l i i . 
Tn c o n t r a s t , <vMition of a jfooblt* boa'i i n t o ta« ataloculp cUan&e» 
f i o <»p^ctr'.tm 4'» r a d i c a l l y t u i t *»Kati«in,i the l o c a t i o n o f the 
pmirf i l s r\ns, in n l n o s t i s i ^ o s s l b l o . 
^ 
W * 
1 «u> ir>^ 
M l 
i*ii-''hir>tfl oonver tod t h e iaothyl p a t e r s of t«ie ep »xy 
«e l ••*«* I n t o th* c y c l o p i a t a n o n ; * - t o t a l s i n the p r e s e n c e o f t i a c n 
o f «*•- a n i s t u d i e d t h e i r »a«s q-ioctra to o n f i r a t l ite s t r u c t u r e 
o f (jnoty n e t d s . h a t * r oa , <l ' i » « n and >p*»ncer w hav» s t u d i e d 
t h e nan* s n » o t r « of a p o w f>st*»r« by flr<«it c o n v e r t i n g th© «poxi-»e 
t o a « » t h o x y - h y d r o x y group (by t r e a t ^ ^ n t w i t h uF^/4«»>JM) and 
then <tt t v l a t i n e , . In e«ter«i w i t h o u t a d o u b l e hood one a c t h y l o n u 
- 1 >> -
Hil i fr >*>. l'i.' -J--V- .•> -r >• . a t / , L.i- ,»,•»*»» u e i i n e ta« l o c a t i o n 
of tv« oxvg*»n«t«-»d ,*r<>u «. ioth -,H>n>i<3 ari«*t» fr<-K» oi«*«v«ge bettreeti 
tb«* carbon ^to^M oni t« in i i i« t*»t* «u»t*iv>xyl and Vae s i l o x y l groups*. 
r*i«» 91 ? nl ft omit l«n«* oont f tn tftp s i l o x y l grouts *m* not tiie 
^••t^oTV'l s.rty.% »s. l a e n t e r s th«t have a sot' iyleiie ^rou/, s e p a r a t -
ing n 'J<>iiHI** h->n-l froia th<» a«tboxy- tr imethy l«1 loxv l groups, tn«y 
a1«t«i have the i>n* d*9ortb«?d above plu* an ion fro* C^C-otoanra^* 
on tb*» s i 4«* of th*» »«»thoxy-triiaetbylsi ly loxy sab,* t l tu**nt oloifet 
t^ th-» d^ibl** bond. 
% 
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n ^ t o r i t e o " f«»tty aolfl e s t o r s 
m<* l o c a t i o n of d o u b l e boo>» i n f a t t y a c i d ? by a.H8 
«»o<*o trow* t ry '^a* b*oa *opro«oh{»d i n many winy* wnioa iiavo o^eo 
•ummsri sf»<l In rovtow* • . Metuyl e s t e r s of a l l ,i».-u t i m *l 
«n * z>am*tricnl I *oO««»rs of o l >lc isci'i (oxc<n>t tW> C^t 0 -
i i n « n t u r n t H i ?lv© was-* spwetra tO«t <u ?i p r a c t i c a l l y , i U o o t i c a L 
t o t h « t o f Methyl olerate , the sa o t r a of monoun^atar«t«u 
f»«»tf»r« nrc» f u r t h e r < n «1 s t ln^uish .^t ) lo from oyelopro?>one o s t e r s 
o f t o o *»«**» number o f carbon Rtoa*. fins a rob I eta o f doub le boud 
l o ^ n t l o n t u r n s on the ©hoto* of a s u i t a b l e d e r i v a t i v e y l e l Un& 
' t u t t n o t nnd 11>ait<*<? f r a * a e n t * t ion w i t h o u t a l i r / i t l o n , o f t e n 
Hlr«ot«f1 by * o h n r f e - * t s b i It « ln^ s r o u p , aud i a s i ' i i «r « 
r««<>uifnco-*t ihi 11 z«<l r i n g , Aaong t h o s e methods toe p r o c e d u r e 
o f m e t h o x y - a e r o u r a t i o n - d e m e r e u r n t t o n has beeu r e p o r t e d t o be 
slant*"*, r*»ltnblt? and r n ^ i d . last* * p * o t r « o f t o e a e t h o x y l a t e d 
t )J -
«d|'tr>f»nt t o aot iuxy functions vhich al low the p o s i t i o n of the 
original double bond In the c fin in to bo a s c e r t a i n e d . Pra^aenta 
of the typo 't-i:d-">Cft,j -4—> i-*;»ia >CUj are expected to be ;»art i -
e u l a r l y oro«*in*»nt i n the aas» s*p«otra of such mothoxy ester;*. 
. I xso.fi ft cat ion of the method, wnioi i n c l u d e s the mass s ^ e c t r o -
i n t r v of t9<*thoxvbrotao/is<>thoxytodo d e r i v a t i v e s of l o n - e . i a i n 
unsaturated ea tors prepared fro a aethoxyaerowri c aoe ta te a.lducta, 
h>i<! at^o bean reoorted . 
4ndemon and coworker* ' have reported a *ore s a t i a -
fnotary s o l u t i o n to the 'iroblea of determining double bona 
o o e t t i o n . These authors h«vo demonstrated that s>oro use fu l 
re«t«ilt<? are obtained with aaide* anti p a r t i c u l a r l y pyrro l i tide** 
fro« the aasfl speotra of wbte'i double bond p o s i t i o n c«n be 
deduced d i r e c t l y , fhe -«p»otra of tn» o c t a d e e e u y i p y r r o l i d l d e s 
conta in c l u s t e r s of PPBUN from tue p«^lar part <»f tae molecule* 
T f an i n t e r v a l of 12 atomic mnns u n i t s , lnstf?*d of the regular 
14 , i* observed between the aaost i n t e n s e peak of each ol inter 
of frequents conta in ing n and n - i carbon atoms in the acid 
moiety then a double bond occurs between carbon atoas n and n+1 
In the molecule* The rule i t v a l i d for the double bonds occurr ing 
at p o s i t i o n * C-5 to C-13 in an l**-carbon chain and iiaa beau 
apnlted t o ac ids having 10-24 carbon atoms. \nderaon ejt a l . 
have a lao appl ied the d e r i v a t i s a t i o n for aaa* speotroawtr io 
- 1U3 -
lot^r^i nat ion <»f d'-nhl* *M>rv» ><>sl t iou* i a >>ulyua«»atUi «U«u f a t l y 
M i d * , P l a t t n a r £ t j«l . hava daTaiopad A rlipid aloro~proo«dura 
t o 1 onAt« doubla bonds In polyenolc fa t ty eatara conta in ing froa 
on# to four double bonds through p a r t i a l oxyaerourat ion . 
»catylawlo f a t t y ac id aa thy l aatara 
Recently Klataan «t jal . " aaalysad an a iaoat ooaplata 
aarian of aathyl oetadaoynoate ( a l l but tna 3 , 4 and 10.1T 
iaoaara) by ansa apae troae try . the baalc anaa apaotral pat tarn 
i n on • o f a la av ago with tieLaffarty raarraagaaaat a i t h a r of tna 
aea ty lan lo band or of the i a o a a r i e a l lanaa found by rearran&a-
a e n t . for axaapla, tha aaaa apaotrua of aa tny l oo-tadee-9-ynoate 
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Ion* wito .13 aut«a units (titUOil) leas tuun loan A and b 
were also present, lone containing the taratnal part of the 
aolecul* (c and I>) «r« found aost abundant when the t r i p l e band 
in c lose to th is part of th# Molecule. Fra&aant ions A and A-33 
are the aost intense of the eharaeter i s t i e ions when the aee ty -
lanle. bond i s near the es ter function, 
Oxyaereuratino of aoetyleoto eater* produce* both l soaer io 
ovoeetera, Addition of exoess of MndH. resulted in a mixture of 
hydroxv *ster« . The major ions were determined for the e i l y l a t e d 
hydroxy es ters foraed from each s«sb«r of the s e r i e s , Kaon 
derivat ised aeotylento ester produces upte four Major and two 
ml nor oharaateris t ie peaks. 
Cyclopropane and Cyclopropane fat ty sold eaters 
Cyclopropane fatty acids give aae* *peotra tiiat era 
nract tea l ly indist inguishable frott those of t i e oorresponding 
unsaturated i soaers . 
More use fu l ly , thf cyclopropane systea stay be fixed by 
some oheaieal reactions leading to a product, or aore usually 
a alxture of products, which mrm Ident i f ied by aass sp*otroaatry. 
92 93 
Thane reaetiona include ttydrogeno l y s i s , oxidation aaa 94 
reaction with aathenolio boroatrifluoride* 
- I US -
» 
'i^cn - c^-**1 --?• 
*e ^ -^ ,{-w!« - o.«i -#*• • 4-CH - c a - «» 
• i t - O t i . - J t l . - C l l . o x t * 
tt O <B 
CH3 CU2 CU2 
«C5i«c?i - cncn »!« c f c r f ? * S HOOCH - CUCR.H • ncn.cti - uuuun* 
Js a acta 3 « 
CH2 
RCil(0>i«»)Cll(rt«?>it» • HCu(M«)UU( U*a)l<* 
<?«»o«»ntlyt <*en<il#r *«nd Marsha l l ii«v« r e p o r t e d tUe 
w t m c t o r * <tat«ri*inntion o f o y c l o p r o p a n e - ^ u b a t i t u t e t l a c i d s by 
«M»*» s p # o t r o a « t r y . Chroaiuta oxi i la t ioni of eye l'tj»r»pane tatty 
*»at»r* c o n v e r t s the n l k y i »<*thyl*m» $roup n e x t t o ta« throe— 
mt»«b<j»rwd rinfl[ t o an OJCS %rour>« 
=Tycloprop«»ii# e s t or* ar# Apparent ly t o o l a b i l e t o be 
«tib)*ot<>(1 ( f l r a o t l y t o ansa s p e o t f ><aetry, out l lie p o s i t i o n o f 
ring. O*M b * l o c a t e d by t h i * t e c h n i q u e i f the compound i s 
o x i ^ i e a d t o a /ft - d i k e ton a or r e a c t e d witt» «&M)an«tniol t o 
f o r a a product w i t h the s u l o b a r a t o a a t t a c h e d t o e i t h e r o f 
t h e r i n g earbona 
98 
r . l s e l * fjl ml. hav* s t u d i e d t h e <**•• e p e o t r a l f r a g -
m e n t a t i o n o a t t e r n o f the a l l v e r n l t r a t e - a e t h a n o i t r e a t e d 
- !Ut3 -
d e r i v a t i v e s of a mint)or of oyc lop ropeno id compounds. 
X \ AfW -C« Oil I II 
„ _c — c-n. 2 £-> K«-C • UR-SU • H, - c - c - a_ 
1 3 1 2 1 || 3 
411 t h e cyc lop ropane i t l v t r a l t r a t * d e r i v a t i v e s snow 
a b a s e peak of a / a <*5, p r o b a b l e s t r u c t u r e CgrtjJ or t^H^o*. 
Ton* a t a / a 4 i t 4 1 , 5 5 , 7 1 , SI nod 99 are I n t e n s e l a a l l s p e o t r a . 
U a o , each a e t h o r y d e r i v a t i v e sbows aa Ion e q u i v a l e n t t o the 
l o s s of ft. from the p a r e n t I o n , \ c h a r a c t e r i s t i c p a r e n t alttus 
3a aa«s v which would I n d i o a t a the p r o b a b l e l o s s of Methanol 
from t h e p a r e n t I o n , I s p r e s e n t i n a l l s p e c t r a . 
Other large r i n g c y c l i c f a t t y a o l d s suoU as tuose wi tn 
cydop«*ntene , eye i ahexene or fu rano id g ive qui to 
d i s t i n c t s p » c t r « from wiilch t h e s t r u c t u r e s a r e r e a d i l y deduced . 
0 . Pttt*KNr WOHK 
- UT -
'It i-*j-!i additiou of a i l rosyI onloride to o l e f i a l o 
substrate* haa been studied t*t31,32,34
 n 4 t r 0 s 0 o | 1 i o r i a a t | O < | ot 
unsaturated fatty aotds has received only H a l t e d atudy. the 
reported ©oarerston of aitroaoohloro der ivat ives to the valuable 
34 
actr ldines nas l a reoent years highlighted tba application of 
to la reaetlon to fatty aeld obonistry. The preparation of a 
var iety of now fatty aoid derivat ives froa Internal , teralnal 
and c<# P>-unsaturated aolda haa been a subjeot of reoeat ooatr l* 
buttons from tba author*a laboratory. Ae a part of oar 
continuing atudy of too derlvat iaat ion of a l iphat ic ooapounde 
related to f a t s , the nitrosooblorination of o l e f ln lo fatty aolda 
was taken up for tba present atudy* 
VItrosoohlorlnation of aptbyI oloato (VII) 
Tba nitrosoohlorination of o l e i c acid was f i r s t carried 
out by Til den e_t «I# l a 1894 J8 Re-exa*laati»a by o i l i e r i t j l . W 
ban demonstrated tteat tba additioa of a l troayl chloride to a* thy I 
o leate l a e s sent ia l l y quant i tat ive , when tba reaction i s ooaduote* 
at 2° and the solvent la aetbylene oblor lde . Hovevor, ao at teapts 
were aade to iaolata and obaraotoriaa the iadlvldual produota 
of the react ion. Further, reporta of too foraatioa of aaoaaloua 
aroduate duriag tba reooat a tool a a of WOCl reaotloa apoa o l e f l a l o 
eo«pounde lod too autber to oarry out the preaoat l a v e s t l g a t l o a . 
- i j * -
fho var ious products form*A i«ri-»^ tha raact i^a of *«H*l upon 
• e t h y l o l o a t a ($oti««« 1) uadar varying c o n d i t i o n s ««r« 
t*olat#»d «md eharaotart sad with the a id of chroaato&raphia and 
s n e e t r o s o o p l e t echn iques . 
Methyl o l e a t e (VII ) on t r e a t a e o t v i t a approxiaate ly 
s t o l e h t m e t r i c q u a n t i t i e s of n l t r o s y l c h l o r i d e l a s i t u ( l s o - a s y t 
n t t r t t e • HCt) at 0° t a a»tnylene oh lor lde • o l u t l o o for 9*4 ar 
«av« e s s e n t i a l l y q u a n t i t a t i v e y l a l d of ( V I I I ) an asure o i l , l a 
a«t«i*ture with a l i t t l e or i t s i s o a e r l o o x l e l n o fora ( I X ) . 
I f t er uaual work-up of the reac t ion a i x t u r e , there «aa obtained 
3oh*»s t 
C«l3(CHa)TC5l-CM(CH3)TCOaCI13 *ffij*> Cti3(C«2)TCH - CW(CHg>?C >aUU3 
(VII ) HO CI 
Kxoees MOCi * C U ( * J ) 
f o p l
* » * (VIII ) 
vj, t i n e 0 
( V I I I ) • ( I t ) • • 
•CH 3 (CH 2 ) 7C - cn(cBa)TcoacH3 cn3(cna)7e - 011(01^) Tco2ca3 
!» CI MOB CI (CI) (-M0H) 
(Cl )<«*•*<>,) (IX) 
< * > 
- ii*9 -
A hlu* tintifc!. H» act ion products w«r« »wp*ratou in to two 
fractions ( 1 and 3) by eoluaa ottr cartography ovar s i l l o a g « l . 
A aafor fr iMtfoa 1 , t U t t d f i r s t , as a bias coloured l iquid 
contained ohtef ly a a l t roar 1 chloride edduot ( V I I I ) l a adaivtore 
with « l i t t l e oxtatao foro ( I X ) . With respect to the positions 
of the nttroso and the chlor ine, product ( V I I I ) i s probably a 
a lv tu r * of isoawre /~s>sthyl 9( lO)~ohloro~i<J(<j)-ol troaoetsarate, 
( V T I I ) _ 7 . That both ieoaers voro Indeed foraed was evident f r o * 
the TL.C of the reaction product w til oh showed too olossly aaeo* 
elated s^ots (Ht 0.9 and 0 .85 ) . \ oioor frootloo 2, of lowor 
Rf ( J . 2 4 ) , was characterised as the oxlalno f o r a ( K ) of ooapeund 
( V I I I ) . This fract ion was also holioirod to ho aa isoaerio 
a ixture of o slue a /""aetbyl 9( 10)-ebloro~lO(v)-OYi«inoetearate, 
(l\)J7, Ths characterisation of d i f fereat fractions was aade oa 
ths baoia or aieroaaalyeie, I a aad MMR. 
Oharao tor i sat loa of f ract ion 1 
The product was teatad qual i ta t ive ly for ths preaeaoe 
of halogen by the Bel la te in tss t . I t gave satisfnotary a i e r e -
ohoaieal aaalysls for C^H^ao^ci (Coepouad ( V I I I / I X ) . The 
i n epeatrua ( n n . t , Sheet 1) of Fraction 1 shoved, bos Idas tha 
haads uaaally fauad i a Isaa shsia f a t t y astors, aaaecptloa at 
11TO (*•*>), I t 10 ( C - O , and T10 (e -C l ) oa"1 indicat ive of tha 
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1640 (C-M), and 3430 (OH) o«" indicated the preseaee Of ketoxlae, 
a rearranged product of (VIII) l a alnor aaouat. Toe JWtt apeotrua 
(Pig«29Sheet I t ) was dec i s ive l a arriving at a eore f l r o conclusion 
regarding the composition of fraotlon 1 aa an ieoaer io alxture of 
nethyl <>( 10)-ohlor©-10(o)-nitroeostearftte (VIII) and aetbyl 
9 ( l0 ) -enloro-10(9) -ox l* lnoetearata (IX>, foraer being l a a aajer 
aaoaat. fNR apeotrua displayed a aigaal at T 2.52 (IM> exaaaaga-
able) ascribed to the oxinlno group proton («M-01J), aa unresolved 
au 1 t ip l e t at T n.12 for aethlae pre ton adjacent to the ohloriae 
atoa and aa unresolved a u l t l p l e t oentred at T 8,63 assigned to the 
an thine proton adjacent to tao a i troao group. A aigaal at T 8.38 
van aleo observed due to •ethylene protons c<"to tao -CUC1-
/~-CHCt-ca«-^, Other proton sign e l s usually present in fatty aoid 
«""^ t\ 
'I 
eater at T 6.34 (•• 3M, -C-0CH3), 7.76 (2H, protons p< to ester 
group), 9.65 (br 9, chain methylene protons), and 9.12 (dis torted 
t , 3H9 teralnal netbyI protons) were a lso observed. 
Charnotortnation of Fraction 2 
Microanalysis of Fraction 2 (ooapouad i x ) supported tbe 
foraula C^H^HOgCl ( p o s i t i v e B e i l s t e i a t o o t ) . IR speetrua of 
the ooapoaad (IX) displayed baa da at 3450 ( 0 8 ) , and 1440 (C-M) os f 1 
ind iea t lve of the oxialno group. « J » spootraa (Pig .3 ,Shset I I I ) 
shewed an apparent a n l t i p l e t oentred at 7 t . M for oae protoa 
which fa n.o exchangeable aad aaaigaed to tea hydroxy1 protoa 
of oxialno group (.K-OH). Another s lgaal at T «*1 i e at tr lbated l a 
the wethlne proton adjaoent to the CI atoa (-CJJCI-). Other s i gna l s 
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the enter methyl proton* ( -c-oci i j j gav« r i se to « sl.i let at 
*f **•*% protons <X to the ester oar bony I jar© r i s e to a t r i p l e t 
at T T.T6, the methylene proton* appeared ae a large broad s ignal 
centered at T 9 . 6 5 . A distorted t r i p l e t appeared a t T ^ . i a for 
the terminal nethyl group, acta lit and mm substantiated the 
assigned structural TX). 
Presence of hydrogen on the oarboo carrying ul troeyl group 
«»*»r«i ta rearrangeaent to tile orlae • For aost of the exaaples 
o l ted l a the l i t erature th is rearraageaent la spontaneoua or i s 
promoted under the a l ldeat condi t ions . The product chlorooxiae 
i t usually a n o i l ) , aore s table than the nltroao iaosur. Out 
i n thta oaae leoneriaation scans to he very alow* About tf.3-l.ui 
confound 
of ovine was already present In the freshly prepared^/111) as 
evidenoed by TLC, lit and *MH. Oxlne oonteat increased at rooa 
t»aparattire to a aaxiaua of about &0i after about two weeKB. 
As regards the formation of oxiae our observations o on fori* to 
id those reported by Miller e t a l . 
3 Many nitresoehloro eoapounds dineriae to white so l ida . 
We have found no evidence for appreciable d iaer l sa t ioa . The 
Persiatent blue colour at 0-9° and the preaeaoe of the atrong 
tft nitroayl band as wall an noa for nation of any so l id ad duo t , 
a l l indicate l i t t l e , i f any, dinar foraat ioa. Hi Her e j j l . 1 9 a l s o 
did not report the formation of diner during n i tronoeblor l -
nntlon of aethyl o l en te . Precedents e x i s t for the suggestion 
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that fitter forcnatiou i» iuu ib l t e t i due to a t e r i e uiauGf«tto«. 
ny t r e a t i n g with an exoeas of MOC1 for a long t i n e 
anthyl o l e a t e gave • product (X, 10%) In add i t i on t o produota 
( V I I I ) and ( I X ) . The product ( X ) , having itf va lue greater than tha 
Rf of th« ox iae (IX) was e b a r a o t e r i s e d aa a e t h y l » ( 1 0 ) « o h l o r o * 
1 0 ( 9 ) - a l t r i a l n o a t e a r a t e oa tha b a a i s of a l o r o a n a l y s l s , i n and MUH, 
Charao tor t sa t l o o of product ( x) 
Strong IR baa da at 1350 and 1360 (?K>a) oa" 1 and a aedlua 
band at 1040 (C»H) oa o h a r a e t a r i a t l o of n l t r l a i n a a a*re 
ob*erred. »MR epeotroeoopv ( P l g . 4 , Sheet IV) was u s e f u l 1 Q 
e o n f l r a i n s tha s truotura of product ( x ) . In a d d i t i o n to 
expeoted s i g n a l s for raaaindar of tha ao laoulo (7 6 . 3 4 , 7 , 7 6 , 
q.AT, and 9 . 1 3 ) , d i a g n o e t l o a l l y use fu l a igna la were observed 
at T 3 .99 (no) due to tha aathina proton adjaoent to CI aton 
( -qgCl - ) aad at T T.3« ( t ) for aethylone group oC t o tha 
nl t r i a l no group / " - C » a - C ( • S . M 0 a ) - - 7 . 
Tha n l t r l n i n e (X) i a foraad by tha o x i d i s i n g not ion of 
*0C1 upon ox iae ( I X ) . The o x i d i s i n g n o t i o n of MOCl to convert 
24 
an oxiaa l a t o a l t r l a l a e was f i r s t reported by Shine j £ a £ . 
and l a t e r oonf lraed by ather w o r k e r s , 0 # 3 4 . Tha aaohanisa of 
n l t r l a i a e formation ( e q . 10) auggeated by P r e o a a a 3 8 * 3 8 and 
at 
supports* by Unewell oaoaa adequate to aoaaunt for the 


















The formation of n l tr i&ine was n>t r-yjorte* ity f i l l e r ^t a^. 
*!ow«r#r, they observed that when aethylene oaloride solut ion of 
eosmouad VTII vae treated with MUCl for a long time, infrared 
showed the presence of n l tro group l a to* protuot. Proa toe 
forofoing resul t* i t i s suralse<l that too n l tro band i s duo to 
the foraatton of n i t r la lne walah Has bean i so la ted and cnarao-
tart sod l a the present study. 
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Sltroaoohlortaattoa of asthyl lQ*nadma» i t i (XI) 
Th* stady of tno reactions of ltMindeoenolc aold i s 
in t eres t ing la fat ononis try due to a variety of reasoae. Ttaa 
aaloaa feature of 10-aadeoeaoio aold l a ttia presence of • teralnal 
double bond. In order to probe too rec laao loe t i r i ty of a i traayl 
chloride addition oa aa unsyaaetrloal ly aaast l tated ale rial a 
fat ty aold, aethyl eater of 10-undeoeaolo aold, U , was aelaotad 
aa a aadel substrate for nitrosoohlorination react ion. 
fteaatioa of nathyl 10-ondeo«noate ( H ) vitii *>Cl l a s i t u , 
rami 1 ted in the formation of four d ia t iae t product a (xil-JtV) aa 
otrideaeed by aaalyt loal TLC. Thaaa eonpoaeata ware separated by 
at I l ea gol ooluao chromatography. Foraation or a colore nltroao 
prodnot (TTl) «aa Indioatad by the appearance of a bluish green 
colour In too roaetion a ixture . in spoatrua of tbo product a l so 
revealed the formation of a i trosy l chloride adduct. work-up of 
the react ion atxtnre yielded ao appreciable aaoant of the adduot 
l a the pare for* aa I t eas i ly dlaerlaea » rmmrrmagmm to aa oxlaa. 
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C»2 . l»(Gtta)80OaCB3 
W »<H:I 
y 
caa - ca(0Ha)8co2cH3 
m ci 
i f . 
o 
a3coaG(cHa)8 cfl-cHa-n%jr-cii2cii (c«a)gcoacii3 
01 0~ CI 
( n i l ) 
en - <m(ca4)_oojca_ L> II I a » a a CH • 




• o l d • l i d 
* • ci 
ca(CHa)8coaca3 
ci 





Characterisation of the oonooond ixilll 
The product (XIII) separated as white aoltd (op 93*) , gave 
sattefaotory aloroanalyale far < :t21,22C>3 , ,Cl *3* f a * * o l « « u i * r • * • • 
100 determination toy Uaat aethod la oaapttor supported tba aoleeular 
foranla (ct2n22°3mi^ for oom^omn6 ( X I I I ) . I t gore poal t lvo 
Bet lototn tost* The f» apaetraa (In n i j o i ) anoood, besides the 
bands usually found tn loog-ohaln fatty eaters obnorpttoa at 
13T0 an"1 tndloative of dinar fornatioa (Fig* 3 , Sheet V>. The 
abe«n<*o of nttroayl baa4 l a the ration 1320-1570 e*~* further 
oopperted the dtnor fornatioa. Too *4H spoetrna ( P l g . 3 , Shoot VI) 
atao supported the strnoture of ooupound ( n i l ) oo diner of 
•e thyl l<>-chioro-it-altro»ouadecaao«te. Che Mtfii apaotrua 
exhibited the a lgalf ioant s ignal a t T 3 .43 for elx protons due 
to the nethine protons adjaoent to ehlortoo atom and methylene 
i ^ 
groups adjacent to nitrogen (*OJ2«H a ) , other usual fatty eater 
s igna l s wore observed at C 6.34 ( a , 6Ht eater uathyl ) , T.TT 
0 [I 
fproton* - to too aeter - C - group) and *.67 (hr a, »bielded 
ohala uethyleuee) . The dinar ( O i l ) appears to have a trans 
atruetare na suggested by G owe a 100 k and Lattko In thalr lit 
apeotral atndtaa on dinara of altroao ooatpouuda. 
The eouponad (XIV) von aaparatad aa a watte oot id (ap 43*) 
In pore forn having « f O.J. f t roopondad to ftellstela toot* 





















































5 » H •• 
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gave absorption at 3300 (on) and idSO (C*M) <tm~ attributed to 
the oxinino croup and at T30 oa"1 to C-Cl t iokage. I t s ffeea 
epeetrun WM wore informative regarding the pos i t ion of oxinino 
group in the fat ty acid chain. I t exhibited an apparent s i n g l e t 
at T 2.6 which oan be ae signed to the proton of oxiaiao croup 
(»*-on) # THa proton was fooad to be exchangeable with deoterlua. 
The proton at C-it appeared at [ 3 . 8 (-CH-K0H), which conclusively 
proves the sttaehnent of oxinino group to the tarniaal earaon 
aton ( C - t l ) . *4ethiae proton adjaeeat to ehloriae aton dleplayed 
a signal at T 3 .96 . Other &itt s ignals were observed at T d.34 
( s v m9 -C-0Cf|3) t T.T8 (m9 to the as tar 4 U group), t»«d3 
(or a t ehaia methylene protons)• fans the spectral data 
establ ished the atruotura a* nethyl tO-ehloro~il-oxiniae~ 
undeeanoate (XtV), further sup»o~rt to the atruotura wae obtained 
fron the analysis of the corresponding oarboayl ooapouad (XVI} 
obtained by the deoxlnation of tba product (XIV) with the help 
110 
of l e n t i l n l e and hydroohlorio acid • The deoxinatiea fomed 
a oonpoond (XVI) which wan shown to have an aidahjrdio group. 
The areaenoe of aldahydic group in prodnot (XVI) waa eonfirmed 
with the help of ohenjeai t e s t e and speotroeeopy. i t gave 
yetlow colour oa heating with HaOH and redaees Fehliag*e solution* 
I t atao gawa a pos i t i ve D » teat on TLC. IK speotrua snowed 
the dianppoaranaa of banda nt 3300 and id80 on"1 (ahowa ay oxlae) 
and new haada appeared at i f 10 (C-0) and 39OO (aldehyde C-d a tr ) 
en* 1 attributed to the aldehydto fuactloa. 
• l i s -
Coaraotortaatlon of ooapouad (ST) 
Tti* ooapouad (TV), wtaloh aigratod aba ad of oxiao (UV) 
on TLC pla t* , analysed for c i a I T 2 i M a°4 C l {P®**1*** Sot U t o l a 
t o o t ) . Tho 18 opootrua showod band a at 1030 (Off) and 1550 
(NOg) oa oharaotorlatio of ni t r i a l no (roup* laitt saovod 
a lgat f l eant a igoa l s at 3.34 for oao pro too ot C-l l (-CjJ»*.MOa) 
and a a u i t i p l o t ooatorod a t T 5.4 for no ta ins proton adjaooat 
to ottloriao a too (-CTIGI-). Otaor &lft oigaala usual ly dlapiayod 
hy tho fatty aold oatoro ( T e . 3 4 , 7 .76 , and 8.68) were also 
proooat* Tho prodoot waa thus asaigaod too structure aa asthyt 
to -oh loro- l l -n t trlalaoaadoeaaoato. 
The formation of oaly oao isoaor ( S I ) in tao a l t r o a o -
ohlorinatton of id-aadooenoate iadioatod that tao roaotion io 
rogloopoolf lo and addition of M0C1 io i a aooordaaeo o i ta tao 
Uarkooalkoff's r a l o . Tao oaolttoivo foraatioa of(XII) aa 
prlaary prodoot i a tao WOCI addition to a*thyI 10-undooonoot* 
i o oonoistoat with tao iotoraodlaoy of a throo aoaborod riag 
i o n . A, opooiag of whioa prooooda v i a tao iowor saergy t raao i -
t loa otato (8 rataor taaa D whoa a • « o t a b l l l s o aa lao ip ioat 
pool t i ro ohargo)« 
- t l » -
Cl, 01 ^ 
« en - c» t ^— H ca - c«a - ^ > « ca - cna 
NO NO NO 
CI CI 
I I 
* CH - CH„ 8 C3 - CH_ 
NO NO 
Partner the re su l t s showed that nl trosoohloriaat ioa i s 
the only priaary reaction and the aeoondary products ware foraed 
as a resu l t of two s ianltanesus pathways. Dlaerlsat ioa Lead* 
to product (XIII) and i soaortsat lon followed by oxidation y i e ld* 
an oxiae (XIII) and at t r ia l no (IX)* Disjerlsatien eeeas to be 
auea sore feas ib le In aethyl lO-uadeeeaoate than l a ajsthyl o l ea te 
probably due to s t e r l e reasons. I soaer i sat loa of o i troeo 
eosjpeand to an oxine a lso seeaa to bo fas ter than In too ease 
of aethyl e loato as evtdeaoed by the y i e l d s . Chloroaltrialas 
formation was feu ad to b o ^ t l l in y i e ld when eases* of a l troayl 
ohloride was ased. Nona of the reaalader i s oxidised to toe 
ehleroal tro eoapeuad appareatly bee as so of 1 aosior i s a t l o a to 
ehlerexlae and sabseojsent oxldatloa to eh loron l tr ia lae . 
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Vltroeoeblorlsattea of aetbyl doooa~traaa-3-«aoate (JBTII) 
Methyl«ae ©hlorlde solution of ••tbQrl docoa->tr an s - 3 -
•itoat* was treated with M0C1 ( | i | e l tu ) l a a stopper ad flask 
at 0-1° by keeping in « refrigerator for about a aontb. 
Monitoring too reaction by TLC ehowed that tne reaction ia 
ertr**ely slow and toot a map la fro» the reaction mixture after 
tit* worktop rerealod too preeeace of three coapoaattte, will ell 
were subjected to ooloaa ohroaatographlo aa par at l o o . too aajor 
eoaponeMt was found to bo too s tart ing oat ©rial . Duly about 
104 of the ooapouad (XPII) baa reacted* Toe produeta ware 
oharaeteriaed oa the baala of e lcaoatal analyst*, IH aad ttiifu 
3oh«no 9 
©i3<en3)18cii * ca coacs3 
(mi) 
i HOCl 
CH3<cHa)1(|c« - c caaca8 
C l *OU 
(XVIII) 
CB,«M a>„0« - « » , ( » , 
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Character!«attcm of tap coapound ( X ¥ n t ) 
The ooapoand (XVIII) gara sat i s factory e leasata i analys is 
for C22n4A0$}tCl <•••***>• Se l l s ta to t a u t ) . Compound (XVIII) 
gava tnforaattva IR spaotroa with beads at 3300 am 1640 aa"1 
ind icat ive of the o*intao group. HUH spentroecopy «aa useful 
in eoaf lratag taa atraotara of coapound ( XVIII) aa aethyl s~ 
oscl at ao-3-ohlorodooo*aaoata« A at goal vaa obtained for a a l a l i a 
proton at T 2.TO (algaal disappeared oa addition of 0^0) a t t r i -
buted to the ©xiaiao group proton ( -nog) , A t r i p l e t vaa observed 
at T 6 .1 for a* thine proton adjacent to ohlorine atoau fhe 
elumteal sh i f t and a u l t l p l l o l t y of -QICI- algaal oooflras taa 
attaahaeat or ahlortaa atoa to C-3 laataad of C-2. other proton 
0 
atgnala aaro exhibited At T 3.34 (a , 3H9 -C-OCHg), 3.73 (br s , 
ehela Methylene protone) aad 9.13 (d i s tor t** t 9 3il, taralaal 
• e thy l group). 
Charaoterlnation of taa aoaaouad (XII) 
The coapound (XIX) waa analysed tor C23a43°4Na° l* l t 
responded to Bai latala t e s t . As I da fro* alaaaatal aaalyaia9 
proof of atraotara far ao*p*««4 (XIX) vaa alao attained froa 
apootroaeopte eviaenae. Taa IR apoatraa gave bands at lo40(0«N) f 
1SS0 aad 1990 (W0f) oa"1 eharaoter i s t lo of a i t r l a l a o group. Taa 
*Mn data worn *l«o oon s i s tent with too atraotara aethyi 
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2-nfttrtalao-3~oblorodooo«oaoate for the ooapound (XIX). I t 
exhibited a t r i p l e t at T 5.9 for net bin* proton adjacent to 
chlorine atom ( - O K I - ) . Usual fat ty • • t a r s ignals ««ra also 
*~ 0 
otosonred at X **3* (•» 3«t -C-^Hg) , 8.63 (or s , ohala asthyleae 
protons) and 9 ,1 (d is torted t , 3«f t era iaa l a e t h y l ) . The ohealoal 
sh i f t and a u l t l p l l o l t y of MM thins proton s i f a s i adjaoent to 
ohlorlne atosi oonflra the attaohawat of ohloriae atoa to oarboa~ 
3 as In the oase of oxlalno eoapouad (XVIII). 
Tho foraatlon of ooapouads (XV(IX) sad (XIX) oan v e i l 
too explained through tho ai trosoehloriaatton of ooapound (XVII) 
as tho orlaary reaottoa. Tho i«oa»riaat loa of a t troso ooapouad 
w i l l gtv« an oxlao ( W i l l ) whioh on subsequent oxidation by NOC1 
w i l l orovldo a nl t r i a l no (XIX). 
cHs(cHa)cH«cn coaca3 "9°! > ca3(cHa)ca - cu eoacH3 
( m i ) c l *° 
Isoaerlsatloo 
v 
mA<m9)ca - c co^a. ^SSJL. CH3(caa)CH - c coaca3 
s a
 ( || a ~a I II 
Cl M 01 MOB 
I 
< » x ) m2 < m » i ) 
l a oasa of oc»^> •*•••*«"• «t«d sold (XVII) only oao lsoaor 
re su l t s* darlag at trosoohlorinat ion, fao arooanoo of s l e o t r o a -
O 
II 
withdrawing group («0-OCH3) adjaoaat to doublo band i» lavoived 
In oponlag of nitrosoniua loa lataraodiatoo* Too olootroa 
withdrawing group w i l l dootabliso too traaai t ioa atato 0 
ro ta t ive to B and hnaoo NQ-earbooyl rogloapooifie s o d addaot 
C w i l l wo foraod. 
ctT ci-v^ 
fiat - cn coacn3 ^— *c« - CH CO2CB3 - ^ RCB - ca coao«9 
\fo/ \ • / \s+/ 
HO NO NO 
11 A 0 
; i 
ci ci 
it-ai - en coacH8 aca - CH CO3CM3 
NO NO 
0 8 
The eoaaldorablo alow rato or the reaction i « attributed 
to tao proyialty of tha double bond to tho olootroa withdrawing 
oator earboayl fa not ion . Tana tao dooroaao l a tao anoloopall ie 
oaaraotor of o ( , ^-uneataratlon aIowa down tao a laotrophi i lo 
roaatloa of NOCl addit ion. 
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abaction of nit rosy I chloride with fatty 1,3 d lo l 
(t«3-hevadeoandlol, XXI) 
The reaction of 1 ,3 -d lo l s with nit rosyI oh lot 1 do an* 
received l i t t l e a t t ent ion . The present work was undertaken In 
order to extend the inves t igat ion of msi reaction to fatty 
1 , 2 - d i o l s , with a rlew to ascertain the nature of the reaction 
products and the ir epeetral behaviour. 
Thf» dlol used a* a substrate «ai prepared froai 
2-hydroxyh«xadeeanoio aeid (XX) which was obtained as one of 
the oo-produots during the preparation of Clft c<f p>-unsaturated 
add* ^ethylene chloride solut ion of l , 2-hsxadeoaadiol ( XXI), 
on treatsent with an excess of n l trosy l chloride jjt s i tu at 
-.room .tenner attars afforded a mixture of two products together 
with iota* unreaoted eo»pounir~ar~ev^ae«^oil_jjy nnnlytioai J'U;. 
The eo?eponents were resaivw* by s i l l o a caluaan* structures 
of compounds (XXII and XXIII) ware corroborated by adoro-
annlyste, l u , >NH and '4ass, The reaction carried cut in the 
present Invest igat ion i s outlined in Scheme 4 . 
Sehene 4 
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' l i t 
\K 
(XX) 
a* UAH reduct ion 






•MOCl* ( l * o - a « y I n i t r i t e 
O i l . 
dOl) 









c*i3(di2) l3 CH - c - o -(ciia)3ca 
OH 




Ctmraoter i se t lon of poaponiy < * * j | ) 
4 ioroenaly»t« of the eoapotmd ( < x i l ) supported t*e 
fortmta C 2f ! f 4i M 0 4 (*•*•***• B o i U t e t n t e s t ) , lil speotrue 
e x h i b i t e d bead at 1«J3J em t n d l o a t l v e of a n i t r i t e group 
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(C-o-M-rt), IR band at 1T30 oa"*1
 v M « | s o preeent shewing the 
preeenoe of an enter earbonjrl group* WIS epeotrua showed a 
two proton reaoaaaee at T M (aa) aorroepoadiag to methylene 
group adjaoeat to oxygen atom (~o-C!|s~) and * e l gaol at T d«« 
was exhibit**! for me thine proton (-CJ$0» A broad e ing l e t at 
rs .T woo observed for ehielded aethyleae protons. HMK epeotrua 
alao showed an apparent doublet centered at I l . i oorreapondlng 
to three methyls. The structure of compound (XXII), aa l e e -
anyl 3*aitritottexadenaaoate waa farther supported by none 
spectrometry (Fig* T, Sheet VII ) . The genesie of 1oportant 
fragment Ione are dleouoaed. 
The aaaa spent run of ooapanad (XXII) gave no molecular 
Ion poab at a/o 3T1 C ^ f ^ f ^ ) * T a« hi ghee t peak waa observed 
at a/o 301 with other important peaks at a/o 191. i s a . 18T, 173, 
1ST, t tT, ST. 99, 83 , T3. 72, Tl (baae peek), TO, 69 , 38, 37, 3d 
and 33 and ether law aaaa l e a spooloa. The foraatloa of aoaa of 
the aore a lga l f l eant loan aan be ratioaai land aooordiag to Sememea 
below, Theee fragmentation pathway a are teatatlwe alaoe tat aaaa 
epeotra of appropriate doatoratod aaaloga nave aat beea exanlaed. 
a/a 101 / " M t ( 3 t l ) ^ » 3 ^ a a J 
Tain fragaaat ion whieb agreoa with the lata of «<3gf/ and 
loan of mamm ua i t 1S9 from the expeoted aalaaalar ion i n aaowa 
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v •, ca-cii. 





t m/m aoi 
CH, 









a / e 19? (CQH i304M)(H? - 1S4) or ( • / « 201-14) 
ntHri<Ha*ly-v t h i s f ragtcnt Ion i s obtained e i t h e r ( a ) by 
the t o * * of mmun u n i t s 13 end 149 froa the a o l e o u l a r ion or 
(b> by the lo»« of *«** u n i t 14 from a/« 201 (>ohe»e # ) . 
Sohewe a 
«r G l 
«
:1,(^f-)«ACH,-CJIa-CII,-CH - C - O -<Ctt.J„CH 
3 











-(ua ).,cii en. 2 ' 2 
CHa-Cff2-CM - G - U - (Oi l ) -CH-CHg 
I 
I •/• 1*7 






b . Prow ^oheaie ft (201-14) 




0 a/« 301 
-C*!. 
« • 





o «/« 1ST 
m/o 157 ( « / » j97-M»Q) 
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Th* fra&a^n* ton ?»/* 157 can be conven ient ly shomi ai 
Aris ing front the ion a/© i 37 {^eht^ote 7 ) . 
3che«e 7 




0 a / e 1*7 
I 
* > • 
-ana-ca - c - > -<cHa)aau-oa3 
« / • 1ST 
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Tho f o m n t l o n o f t f i i •» i o n may be r a t i o n a l i s e d a c c o r d i n g 
t o ^oheaiw giV*B b # i © » ; 
Sohoae S 







Cn, (CH_) -« -CH - CH - CH - C - O - ( C M . ) -CM 
J 3 IX \ \ si 2 3 
CM 3 
; O - H 













He - O - (CH ) -CH 
CH, 
CH, 
• / • i l T 
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Th« *a«s ion pmnkn at « / • 87 , $Wt and 95 nay ba axplalttod 
t o a r l i » as below; 
Soho^o 9 
0 
II • . / 
cii3(c?ia)13-CH - o - o -(Cfia)a-ca 














o • ca - oi - c« 
• / e $6 
O i l , 
CH, 
- a ' 
O - Cil • C« - CH 
O m CH - CH - Cii 





* / * ,1\,S^fm^ !>««*)• TO and $9 
The frajg»<*nt Ion |>«^k at • / • 71 c o n s t i t u t e the b«»« 
pmnk o f th« npec tma (Sofeami 1 0 ) , 
(it 







| - ^ 3 
« ? : 











0 - Cfla - CH • CII - Cfl3 
I-
<c4aTo) 
o - en - CH • en - ca» <—^ o - CH • ca - uti - CH, *3 
I 
• / • TO 
-if 
-) - CII • Cft - CH - UM. 
• / • 89 
- 133 -
m/e 55 
This hydrocarbon fragment l o o may be shown to a r i s e 
from the Ion n / e ?1 as below* 
?«**«•? f* 
n 
0 - C^2 - CH m CH - G»3 
CHg - CH - CI! - C»3 
a/« 53 t . 
CH2 » cn - CM - ca3 
Char r»ot*rl«at ion of compound ( KXIH |( 
The compound ( x t l f l ) wet analyzed c o r r e c t l y for 0 , . 4 i l . ,0« 
( n e g a t i v e l e l l s t a i n t e s t ) , in *peotrua d i sp layed bands at 
1*30 « •" c h a r a c t e r i s t i c of hydroxy I group and at IT30 oa" 
due t o e a t e r carhonyl group. The IWH speotrua showed an apparent 
o u l t t p l e t centered at T 5 ,9 due to Methylene protons adjaoeat 
t o oxygen atoa ( - o - C H , - ) , a s i g n a l at T 8 ,4 due to a e t a t a * proton 
(-CTI ) aad an apparent doublet centered « t T » . M owe t o 
" «a 
• e t h y l proton* (9H)« A broad s i n g l e t at X «•«» fwr s h i e l d e d 
Methylenes was a l s o observed. The »Wa speetrua agreee wal l 
with the ass igned s t r u c t u r e for coapouad (XXI11) a s iaa-aawl 
3-hy d r oxyhe xade e an oat e • 
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The ««•« *?>«etruai of l a o - a a y l 2-hydroxyhexadecaiioat« 
( m i l ) ( P l r . ^ ^ h e e t VII I ) a l s o gave no molecular peak at • / • 342 
( C 2 f n 4 2 0 3 ) t but otber s i g n i f i c a n t peaks at m/m 337 (34-CHg), 
313 , 395 , 394, 33% 294, 225, 174, 133, 132 (base peak) , 110, 
84 > 
113 , 111 , 109, 104, lOO, 99 , 9 7 , 9 5 , 90 , 83,jM§3, 82 , » l v 74 , 
7 1 , 70 , 6 9 , 9 9 , 8 7 , 97 , 5 9 , 5 3 , and 5 4 . 
• / » 327 (M-C^) 
The fo l l owing «eenaal*t* has been proponed to aooount for 




CH3^Ctl2)13"Cil ' ° "" ° "^Va"0*1 \ 
3 
01! C » 3 




C«3(CH3)13-CH - c - o «(cn2)a-ca - m3 
m/. sat ( c ^ o , ) 
•O CH-CH, I 
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Ai.ISN3J.NI 3 A l l V 1 3 t i 
133 -
n/m 313 ( « / » 337-14) 
Th* fr*jj««nt Ion « / # 313 e«n bo r a t i o n a l l y d«rlv#tf f r o a 
tb« ton • / • 33Tt a* <l«plot«4 l a 3eti«a« 13 . 
II • v — [ 
' 3 ^ ' 3 ' 1 3 
OH 
* «>: 




« / • 313 




The fr«g«0f!t Ion « / • 334 «ay rami I t by ttaa lo*« o f 
• a n t u n i t 43 from a /a 337 (Sobaaa 14)* 
3eh<m» 14 
o; 
cn«(cn-)««-cH • cn_ - cti - c - o -<<:H.)*-ci! - ca, 
>f 3 1 1 i a \ £ 4 v <* 
H ^ ^ ^ CHI 
l or 
« / • 33T 
on 
\ 
G W 3 ( C H a ) t l ^ « c • o - ca_ - on. - cu_ -
3 2 3 
C R , — C« 
2
 I 
Of* 1 or 
CU.(CH,_)
€
«-CH - on, - Gii - c - u - ca_ 
•i i I I J | 2 / s OH 
C l l 3 ( C « 2 ) l t - C R - CH2 - CH - OH 
OR, c 
\ O 




The fragment l o o m/* 333 i s d i a g n o s t i c i n nature and 
i t f i v e * th« • true to re of compound (XXIII) es teo-amyI 2 - h y d r o v 
hexadocanoate . The ion formation may be a t t r i b u t e d to the 
e l * * v « f o between oarbon l and 3 (Selteae 1 5 ) , 
Sche ie | 5 










^a^Vto-011 - c o " CM3 " ? V c * ° -^Va^a 3
 \~S 
I t0H 
CB3(CHa) l0CR - CH - Cttt - CH 
OH 
• / e 338 
- 133 -
m 
Ttt» rratpeat laa aaalc at a/a iT4 I s f a i r l y Strang **<i 
t h t * aarliasa r«*u l t« ajr tt»a l a s * of (Si9(aia)TCtteOI Su, froa 
tha l»n a/a $aT (Saaaaa t « ) . 
• >-H 
cns(cnf)T-cn « en - caa -<CII3)3-CH - c - o -(CU2)3-CH3 
(Ml 
! • 
1 - cn,(ai.)--cti • en • CB-
^ 8 i T a 
CR2«(C!Ia)a-CH - C *• 0 - ( C l O j - C Q -
a / e 1T4 
fna fragaeat laa aaak a t a/a t33 aaaat i tataa taa baao 
aaak »f taa aaaatraa a d i t * laalaataa taa po i lUoa af taa n k t U < 
taaftt V H i i t C 3 ataa •# taa aaaia* ffcia fragaaat laa a an ^m 
anaaa to ariaa by ttta a igrat lon af taa njraragaaa aad a l a a l -
taaa«aa alaaraga of 2,3 aaraaa-aarnaa «lngl« baatf froa a/a 33T 
(Setiaaa I f ) . 
"ioh<me %! 






OT3(GH3)10C?I - CH - Gil , • CU • C * 0 
•OH 





cu • c - o • (C3t3>3 - an, 
on 
• /« 13a 
- 14J -
OH 
• m/* tT4 
CH « C - O - (CtI a ) 3 CH 3 
W 
« / • 132 
w/e 90 
The frogaetit ion « / • 90 «jqr r e s u l t by ttie loss of ««• • 
wnlt 43 fro* w/e 133 (Scheme l i ) . 
Scheao 18 
Toe probable route for the formation of ooaoeuads 
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0.2*0 
I isoaayl alcohol 




Reaotlow of at troeyl chloride with lO.li-eaograndcaaaolo 
acid (XXV) 
I t I t known that the oxlraao group 1» highly reaotlve 
and undergoes a wide var ie ty of ring-opening reactions with a 
broad range of e leotrophlloa and nuoleophl les . During the 
paot d#oedee t l a part icular , aew aad la t erea t lag re est lone of 
the oslraaa group have beoa desortbed that provide aew routes 
to other heterocycl ic ring ayeteas aad functional groups, l a 
continuation of a research prograavae oarrled out in our laboratory 
oa now fatty acid r«act ions , the proaaat Invest igat ion wae uaaer-
taken. The roaatloaa of aany reageata with tao oslraae group had 
boon studied t i l l data hut no work had haaa reportad oa the 
reaction of oslraaa* with n i t rosy I chloride* A terminal epoxide 
was further selooted ror the present atudy with a view to etudy 
the dlreotlon of ring opening. 
Preparation of lO.U-opoxruadccaaolo acid ( W ) 
froa tO-undecenolc cold (XHV) 
Tho 10-undeoeoolo acid ( XXXV) waa epoxtdlsed to 10,11* 
epoxywndecaaolo acid (XXV) by the procedure of Quoetoae aad 
Jaoobeberg" 1 . Tho •*•*? aold (g«V) thus ahtalaad was purif ied 
by uelng e l l l o a eoluaa. 
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Reaction of Coanound (XXV) with N0C1 
Ml t rosy I chloride, needed for the react ion, waa prepared 
by tha action of eodlua a i t r i t e and MCI as daaaribed by 4 or ton 
113 
•ad Wlleov . l a to la oat* tits n i t rosy I chloride was aot 
generated Jja s i tu ( l«o-aayl alcohol • a e i ) in ordar to avoid 
the oontaot of hydroohlorio aoid v i t a the epoxy ooapouad (XXV) 
aa I t w i l l atao react and open the epoxide ring. 
MltrosyI chloride gaa waa slowly passed through aetaylaaa 
chloride eolut ion of 10,11-epoxyundeoaaolo aoid at 0° with 
continuous s t i r r i n g t i l l wnole of the ooaipouad has reacted mm 
evidenced by TLC. Analytical TLC showed the quantitative y i e l d 
of oroduot (XXVI). A yellow o i l y l iquid waa obtained after 
the final work-ap. 
ichewo 20 






C82 - ca(m2)9coji ca3(ca8)9owaii 
i ex «*(ag) > o 
I +CH„C0oH I 





Tha product (XXVI) responded B e l l s t s i a t e s t , iae 
e leaaata l analysis corresponded to the aoleoular foraula 
C11F,30°4MC1, T h # I R •paatnm sbowad a strong band at 1630 ea 
display ad by to* n l t r l t a a . The io«a speotrua (Pig* 0 , Sheet IX) 
was dec i s ive in arriving at a aora f lra conclusion ragardlag 
tha atTOOturn of tha ooapound aa 10-ohioro- l l -ol tr l touadonaaoln 
s o l d . «Mft speotrua exhibited a doublet oaotrad at X • • * twt 
two proton* of aa thy I ana group adjacent to oxygen (-O-Gg • ) 
showing tha attaofcusant of n l t r l t o group at taralnal oarbon atoa. 
Tha aathlna proton of ohlorlne-oontainlng earbon displayed a 
s ignal at T 5 .9 . Other usual MJ4H s igna l s generally dlaplayad 
0 
, II 
by fatty aold chain wars present at T 2.47 ( -c -ou , vt^i oxohange-
abla) v T.T ( a s , protons o( to oarboxyilo group), and 9.65 (br s , 
shielded aathylane protons)* In ordar to ascertain tha respect ive 
pos i t ions oeoupled by n l t r l t o and ohloro groupa tha product 
(XXVI) waa also subJectod to reduotlve reaoval of ohlorlna atoa 
y i e ld ing a product ( XXVII) which gave negative B e l l s t s i a t e s t . 
Tha NMR speotrua of compound (XXVII) showed tha disappearance 
of s ignal at T S«» showing thsreby that tha s ignal at t j . 9 l a 
eowponad (XXVI) was dus to tha aa thine proton adjacent to 
ohlorlna atoa* Thaaa data eupported tha struotura of eoapound 





o ~ o *> 0 7 . 












The exclusive formation of 1 0 - c ! i l o r o - l i - a i t r i to i( 
I s l a oonforaltr with the reported rlag opaaiag rotation* of 
terminal epoxy ooapouade. A reasonable aaeaaalaa for the 
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gXP-^ tttUgHTAL PUCK^ TOKE 
All aatt ing point* wmrm oasanrsd on a Koflar apparatus 
and ar« unoorraatad. Iufrar«d ( I«) *paotra vara obtained v i t a 
a Parkin F.laar 831 spaatroahotoaatar, Thw abbrerlatioas a, m 
and s tr stand for vaak9 *«dlua and atratehiag raapaativaijr* 
Ultrairtalat (UV) spaatra v#ra datarainad with a ^aokaaB B*>JA 
spootropbotoswitar* ttttelsar aagnatio rasoaaaea (Mttii) spaatra 
vara rm*»<*r<tm4 i l t h a Vmrtm A60 sftlflt fsp<*atroa«tar« Cheatoat 
aht ft** »r« r#port#d M T (ppt) r a l s t i v a to tstraaatiiyl a l l ana (I**1?)* Th« saiaplas vara run mm 10 i »olution In COCi-Zcul^. 
fh# abbreviations s 9 d9 t9 q» a9 ua, ao and br daaota a lng la t , 
doublet, t r i p l e t , qtartat , a u l t l p l e t , uarssolvad a u l t l p l e t , 
an I t l plat oaatrad at and broad raspset ively* Mass spsetra (MS) 
mmrrn aaasorad v i t a a Vartaa &AT-311 ( A ) aaaa spaatroa*tar* 
l ioraaaalysa* wmrm parfornod by Instruaaatatioa Cant re , chaaioal 
Labaratorlmm* Aiigarti <tu>U» Ont vars i ty
 9 Allgarn* Abbreviations 
Anal, and Gated stand for analysis and aaloalatad raspaotivaly* 
thin layar ehroMatagrapblo (tLG) p latas vara aoatad v i t a a i l i o a 
cat 09 and a aixturs of petrolaua ather-athar-aoatia a d d ( « 0 i a 0 t l t V/V/V) WAS a*ad as <t»vetoping so lvent , faa spots wrm 
v i s u a l i s e d by obarrlng «ftar spraying with a 20:4 aqeuous so lut ion 
of oarohlorir* aeid. Patroieusi etaer refers to a freet lon of 
bp 40-60° . 
Preparation of nt trosyl ehlorjds fro | | | s j 
The nitro«yl chloride vas generated j^ n si to by tea 
a 
nation of fiyrtro hloric sold on l so-aayl a l t r i t a • laa-aayl 
n l t r i t a was prepared as andars 
t i t l 1 three-necked round-oottoaed f lask , f i t tad v i t a 
a aeehnaieal s t i r r e r , a separating funaal extending to tb>a 
bottom of the f lask, and a thoraoaeter, nmrm plaaad 380 g 
- 147 -
(%<S ao les ) of n.P. Ma*>3 and 1,5 1 of water. rn« ft ask was 
^tirrotiaded by an i c e - s a l t a lxture , and the so lut ion was s t i rred 
u n t i l the teaperature f a l l s to 0 ° . A mixture of 100 al of water, 
136 a l (330 *., 2.3 s a l e s ) of oono. HaS04 ^S o* * r* * • * * ) • a f t d 
440 g(S moles) of ooaasrolal l»o-*ayl alooitol was oooled to 0° 
and by aeans of the separating funnel was introduced •lowly 
oeaaath tlta sttrfaoa of the n i t r i t e so lu t ion , with stirring;. The 
alcohol so lut ion was added slowly enough so tfiot pract ica l ly ao 
fanes ©volred, and teaperature was kept at • 1° . th is required 
for t4 • 2 ttr. 
fna rasa I ting Mixture was allowed to stand in tha l e a -
s a l t oath unt i l I t separated into two layers , and the l iquid 
ware dawnsted fro* the Ma^so^ in to a separating funnel* fne 
lower aqueous layer was restored and the ft so—any I n i t r i t e layer 
washed twice with 5) al portions of solution containing a g 
^aJtC03 and 23 g of VaCl in |Oo a l of water* After drying ewer 
20 s; of anhydrous ^*2S04* t h f t y & e l i l o f praatloal ly pure lso-aaarl 
n i t r i t e amounted to 31-93* of the theorettoal amount. 
Vltroeoohlortoatlon of wejhyl oleoma 
*r«ff«rttt»«l •* f W * **>•*§ (*??} 
Pure o l e i o sold ( 1 0 . 0 g) was dissolved in aahydreua 
methanol (100 a l ) eantainlng o a t a l y t l o anount of sulphnrie as id 
and refluxed for 1*3 hr* The Mixture was then di luted with 
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water mad extracted with ether . The ethereal oxtraot w«i dried 
over anhydrous sodina sulphate* Evaporation of ether y ie lded 
mm thy\ o leate (VII) a* « eolearlea* o i l ( 9 . 8 g ) . 
ftoaotion of aothyl o leato with approxiaatoly etoionlonotrio 
qa ent i ty of *0C1 
A Mixture of 3 g (0 .01 ao le ) of aetayl e l ea te ana 1*3 g 
(0 .012 aole) of ieo-aavl n i t r i t e l a 30 al of aethyUne ohlorlde 
wa« cooled to about 0° in aa l o e - s a l t bath. 1,7 al of oono. 
net WM added dropsine with s t i rr ing l a 30 nln . s t i r r i n g warn 
eentinued at toe bath teaperature for 1.3 hr. A deep blue 
coloured solut ion was obtained. The reaotlon Mixture was washed 
with water dried over anhydrous sodlua sulphate ami the eolvent 
was reaoved under reduced pressure* *ne generated l«o-»aayl 
alcohol was reaoved by part i t ioning between 70« Methanol and 
petrol ( l i t ) . The petrol fraction wo* dried over aahydroua 
**a**°4 m i d t h e products obtained after evaporation of the eolvent 
were ©broaatographed over a oolaan of el l i o n gel (30 g ) . ttlutloa 
with netroleua ether-ether (»Si3 f V/V) gave Fraction i . This 
fraotion was obtained in uajor aaonut as a blue l iquid* The 
spectral and aoubustlon data of this fraotion are tabulated belows 
anal* Salad far ^ l f H M »0 3 Cl i Ct «3 .04 | Ht 10 .03 | H9 3 .84 . 




Iv (n,*aU* a « o \w, un) t l f ju ( e s t e r -C- ) , 1040 (» , C*M)9 
15T0 (*«0) , tt lO (C-*) f TtO (0-Cl) osT1 . 
<*w« ( c c i . ) t T 2,52 («w>H, [> o exonsngeable), 0*12 ( i « , -Cfici-) , 
* o * — 
1.34 ( « t 311, - c -ocw 3 ) t a.03 / " t a , -ca (m)-J f .W <3Hf Methylene 
Itrotone of to e s ter group), 8.33 (2»i, swthyleao protons oCto •C8Cl-» 
9.63 (br e t sh ie ld*! chain nsthytene protons) , end 9 .12 ( d i s t o r t s * 
t f 3» t teraiaal aethyl protons) . 
^ubsecpieat ©Iwtton with potroleua ether-ether (99*3, V/V) 
gave Fraction 3 . This fraotioa was obtained l a alnor aaount 
(nr 0 . 3 ) . The coabawtlon nod speotral data are given belows 
»nal. Calod for e^ttgglfQgCli Ct 63 .04 | ilf 10 .03 | tf, 3 .84 . 
Foundi C, 63.10f llt 10.01| M, 3 .96 . 
0 
IS (nent)f 3430 (Oil), 1730 ( e s t er - C - ) t t«40 (« , 0«M), 730 
( C - C t ) OM . 
SM« (cnct»)i T 3.03 ( i n , «wou)t s . i ( i n , - q i o i - ) , a.33 (*, 3U, 
o *' 
II 
-O-ftCfgg), 7.76 (311, Methylene protons CKfto e s t s r group), 4.65 
(br s , shielded ohnln nethylett* protons) sod 9.13 (d i s tor ted t , 
terminal netby1 protons) . 
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Treatment of Methyl ol»flt» with exoeea of XOCl ( | a e l t a ) 
The aettayl o leate (VII) on trentaeat v i t a exoeee of MUC1 
( iwo-earl n i t r i t e • HC1) produced a compound (X) in addition to 
eoapounda (VIII) and ( IX) . Iho reaction product waa worked up 
*» deeoribed e a r l i e r . The ooapound (x)« her in* H{ value ( 0 . 5 ) 
higher than oxlae ( H ) t waa characterised as aetoyl tl( 10) -ehloro-
10(9)««1tr la lnostearate . The aneotral and ooakustion data of 
eoopound (x) are given be lows 
\n*\. Caled for Ofe.11***.0*011 Gt 38 .37 | Hf 9 . 0 3 | «, 7 .19 . 
Foondt Ct S9«99f fl9 S.9%| *t 7#13« 
0 
IH (aeat ) t 1790 ( » , e s t er ~C~)f 1640 (ev,C»M), 1990 and 1360 
( * 0 3 ) t T10 ( M l ) oaT*. 
0 
•TOW (CCt-)t T ' •«« (tH» -C«Cl-) t 0.34 ( s f 3H, -C-0CH-), 7.38 
* 0 a 
/~t f an, -c*3-c (•H.M0a)--7t 7.76 ( t , 2^ 1, -qia-c-oca3)t s.st 
(br s 9 shielded aethylnnos), 9 .12 (d i s torted t t 3U, teralnal 
• e t h y l ) . 
VItroeochlorlnation of aethyl IQ^adooeao^e ( i f ) 
Methyl lO^eiadeoeaoate (XI) woo prepare* ay ro tUxtag tae 
acid (10 .0 f ) with ateolute aotfcaaol (100 o l ) aod e a t a l y t i o 
awoaat of eolpharlo oeid oo oeaerloed e a r l i o r . 
- m -
f l troeoohlor laat loa 
To the solution of aethyl iCMtndeeeaoate (Xl , 2.3 g) l a 
100 al methylene ahloride wna added 2 .0 g of i so -aayl n i t r i t e 
aad eaoled at about 0 In au l o o - s a t t tenth. 3.5 at of eooc. 
l t d « « added drop wise with s t i r r i n g In 90 a i a . Stirring wo* 
eon tinned at l e e - a a l t bath teaperature far 1*3 hr. After the 
usual work-up the produota showed the presoaoe of faar eoapo-
aeats on TbC aad were ehroanto raphed over a ooluaa of o i l l a a 
gel (40 g ) . Oalr three components were Isolated aad oh&rno-
tarised l a pure fora* 
Elation with petrolana ether gore a blue ooloured l iquid 
vhieh was not analysed farther on aeooont of beta* unstable . 
Subsequent e lut loa with petroleua ether-ether ( 3 0 t 3 t 
V/V) gav# methyl lO-ohloro-tl-nitriaiaouadeeanoate (XV, 0*4 g) 
as a groea o i l * 
JgjaA. Calod far Q^lt**0*01* C* 4 9 # 3 3 > a» 7 .23 | S. 9*33. 
Found| C, 49.27f fl, 7.33$ ttt 9 . 3 3 . 
o 
I* (aeat ) t 1730 (eator - C - ) . 1630 (C«S) t 1530 (JlOj) aad 730 
(C-Ci) naT1. 
(OM (CCi.)t T 3.34 (1H, -Oy-M.*V), 3 .4 ( « , 1H. -CHCI-). 
0 o 
3,34 ( a , 3Ht -C-OCBj). 7.73 ( * l . -Cllj-O-OCa^. 3.39 (ar a, 
shielded ae thy leaes ) . Sabseoaeat e l a t i o n with a aftxtare of 
petroleaa ether-ether (00s10, r/V) gave aethyl 1 0 - « h l o r o - i i -
owiataaaaoeeaaoate (XIV, 0.3 g, ap 42 ) • 
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*aal« «alad for « i a«M*'3^Cl» ~» 3 4 . a 4 | i t 3«10f J, 5 . 3 1 . 
Poandt C, 54.<*3| fft 8 . 4 * | * 9 9*40 . Q 
fR (Til Ho»ol)t 3300 ( O n ) , 1730 ( • • t o r ~ C ~ ) t 1690 (G.M), T20 
(<5-cl) ea"*. 
*»W (CDCl3)l 7 3.8 (iH9 - fOg), 3,0 (1H9 -€g«$Ofl)9 5.46 ( IB, -C&C1-), 
0.34 ( a 9 HI, ~C-OCf|a)9 T.T6 <3fl9 Cffg to tha aatar «C* group) t 
f*.«S (br a, ohaltt-CH3~). 
Further support to tha a true tor a of ooapound (UV) waa 
aaniarsd fro« tae analyais of too oorraapoodlng car boor I aoapoua4 
(TVI) obtain**! by tha dooxiaatlon of tae compound (XIV). 
300 ag of tae oxiae was alxed with 30 part* of a so lut ion 
of 9 woloaaa of tevultafto aoid and one volttae of 1M HCl* This 
mixture waa plaoad in • er leeway or flaak and s t i rred at rooa 
taaparatara for 3 hr. I f the oxiae was not 1 Mediate ly so luble , 
I t gradually dissolved aver the oourao of tho 3 hr. fae ea lat laa 
waa tae* dllutad with water, extracted with aetbyleae e a l e r i d e , 
aad tha extraote washed fraa of l e v u l l n l o aold with blear boa at a 
ao lo t ion . tha aathylano ohlorlda waa reaeved and tha aarooavl 
eoaoouad recovered ay chromatography. 
I * (tteatlt S»i09 sftaO, IT3J (aatar and aldehyde aa*aaajrta)9 1430 
--H 
i tT0 9 TiO <C-Cl) a n - 1 . 
tubes o* eat e l a t l o a with a a lxtare of p e t r e l s * * e taer* 
e taer («0t40 9 f/r) gave a diaar af a s thy I iO-aalere~lt<i«ttrose~ 
andaaaaoata ( X U I , 0 .8 g9 ap 98 ) . 
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J a a l * t;aloii far ( c t j - ' ^ g 0 ^ 1 ' 1 >a* f't 34,64$ if, «.40f «9 3 . 3 1 . 
Pounds C9 94*6S| 89 S«3Sf H§ 9*38* Q 
Tft ( I n * M « l ) i 1910* 3S40, t f33 { • • t o r -AL) t t450, 13T0, 13tO# 
t lOS, i tSO, i i «O t T10 (C-Cl) « • / * • 
O" O 
fHHI (CfK3t9)t 8.43 («H9 -CUCl- and - » * , - » * * • ) , 6.34 ( « , ftUt-C-O^), 
T.TT (protons <X to t*o ostor - O group), #.67 ( » r «9 oaaia 
• • thy loaas ) . 
Th» dooo»-jt£a£a~a««nola sold was praparod froa dooosaaolo 
aold by tho aotaod ©f r a l M c t i and P r o s t o a l * 1 1 4 . 
To « wal l s t i r red sttxtar* of th« saturated sold (39 g) 
•ad rod phosphorous (1 ,13 g ) 9 dry braamno (13.3 a l ) was added 
drnpwl«« at 90° I n • period of T or« Tho (mixture was vigorously 
st trrod during taa addit ion of broalne toy uslag • aorourr •oaloa 
• t l r r o r « Jesting was e on t lanes f a r 34 hr and too eoolod solution 
was p on red loto oold water aad l e f t overnlgHt. Tao solid prodaot 
was f i l t e r e d , o*t rooted wit a e t i ter, waaaed v i t a 10* aeneous aoditui 
solan* to notat ion, tae* v i t a d i s t i l loo water and driod oror 
aaawd'raa* ondtan •alnfcato* The a * a r — aatd oataiaod aftor 
evaporation af the etaor was heated aador re f lux wlta powdered 
pot en si on lndide (34 g) l a » 9 * stnaaol ( l t » a l ) for 6 a r . To 
tho ooolod solatloa pntaaaiaa a jdraxld* ( I d g) wao aotted aad tan 
alwtnro waa re f in nod far another 4 hr . anat of the aleohoi was 
- i«4 -
reaoyed under reduced p r t i i i i r t and tee restate di lated wite water* 
aol41fl«d with d i lu te hydreoalerle • o l d , and extracts* wtta atbar* 
the ooabtnod etfeer extract* were weefced witii water aad t r i e * ever 
anhydrena aodtaa aalsaate* After evaporation af tee solvent, a 
aftwtare of
 f ««aaatarated aad tha i r eo~*rodaota, i . e . , 3«*y«rexj 
and 3-ethoxy aside were obtained. 
The 3-bydrexy aeld «a« separate*: free) ,
 t i ; «-easat«rate* 
aotd a« a copper eHelete by treatment with eaprte aeatata l a 
ethanol and aeet ie acid. Tbo react aia« two ecaoeaeate ebtalne* 
a f ter reocvai of 3-hydrojtyalbanoi© aeld were fractionated by 
e t t t e e «el (mm f e0-120 aesa) eolana eareaetogreslty te afford toe 
indiv idual eoapoaoata.
 v •Hlaaatarated aci<l, isolated by e la t ion 
with patrol eua etaer-ether ( M l 5 , V/V t y i e l d SOS), wea fartber 
part f i e * by oryetallftsatlen froa pet relet* a ether-etaaaol (T$s3$. 
V/V>(«o * a % t i t . * * 8 e» *».9«-o»0) . Tne etraettirs of
 t -unsaturate* 
aeld waa establftstts* by elemental aad spectral analyaee of i t s 
•a thy I ester (XVTI) prepared by rof lu stag the eoid (9 «) with 
annotate methanol ( T i ml) aad ee ta ly t l e aawaat e f ealpburls as i d 
a* describe* e a r l i e r * The spectral aa* aeasastica data e f c< * p • 
aasatarate* aeld water are tabulated belewt 
Methyl docoa-traac-3-oneate ( B f l l ) 
Anal. Calod far C j jH^Oj f c. 73.3 i f »9 i a . »T . 
Peaa*i c. f9.391 H. ta*S4. 
l « ( e c t 4 i 1T30 <c.c-^(>CH f ) . i««o ( c c ) , aad 0T0 ( t rees o le f in )ea? 
«N* (CCl 4 ) t r 3 ,1 d td (J.15 aad 5 Hs| iHff ,b to eater earboayl) . 
4*0 4 (JbtS Ha with a aaa l l Ion* rente eoaplin». traaa e l e f i a i e 
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0 
nroton, IH , . to aator earlKrayi), 6,30 ( a , 3H -C-JCiI , ) , d . f 
(o r a, onala -CHj-) aod 9.12 (d istorted t , 3ii f ts ra iaa l -CH3). 
f l t rosoahlor lnat ion of aothyl doooa-traas-a«anoata (HTH) 
To too solation of aatayl dooo»-traas-a-anoat« (3 *9 g) 
I n 100 « l astaylaos ettlorido was add ad a . O g of jso~a«rl a i t r l t a 
and ooolad) to about 0° lo an i e a - a a l t bata. a.5 «1 of ooaa* SCI 
was addad droawiso with constant s t i r r i n g in 30 aia« ?»a roaatloa 
flaaftr « M k*M i n a r o f r l gar at or at 0-3° for about a aoata, too 
reaetioa atr turs *as worfcod op aa u»nal. flio raaotloa prodaot 
ahowod tns nrosoaos of tttroo ooapoaonts on aaalyt loal TUC, Tiia 
oajor eoapoaoat eorroaooadod to s tar t ing Mater ia l . Ooluan 
ohroaatOftrapMe aoa ar atloa of the arodaota revealed taat only 
about fOt of ta« eoaaoaad (XV I I ) aoa roasted* Toe eotaaouniis 
(TVTir) aad (XIX) were fonsed to the extent of 6 aod 4 * respec-
t i v e l y . Toe structures of compounds (XVI11) aod ( t i t ) vara 
eorroooratod with the help of aieroaaatysis, IK and Man. 
stat ion with patrolaua ether gave star t ing eeaaouad ( X V I I ) 
aad subsequent e la t ion with eetroleaa ether-ether ( 9 0 i 5 , V / f ) 
gave ooapoaad ( T i t ) . 
Anal. Catod for Gag*,*0*** .*"* °» * * • * » ! * t • • * » * * • • • * • • 
roaadt 0 , «f«T4| 8 , » • * * ! * • • • * • • 
IK (aoat) t 1T30 (oator - C - ) f 1340 ( C K ) , 1390 aad 1390 (ftttg), 
TtO Cc-Ct) eoT*.
 0 
«Mft (CCl 4 ) i T 3,9 ( t , IB, -CMCI-) , 3.33 ( a , 3H, «C-OC§g>t 3,33 
(br a , salaIdad obain ae thylease) , aad 9 .1 (<U started t , 3H, 
terataat ao thy l ) . 
— |56 «• 
^tibflerjuent eltttloa with p«trol*4a ct j-r-cUiur ( J J i l J , \f/V J 
gave ooaaoaatf ( W i l l ) * Coaimstloa aad apeotral data are as below* 
Anal. Calod far O^B^O^Otl Ct 00 .07 | Hf 10.30, Mt 3 . 34 . 
Foaadi C, 6*.t2f (1, tOv81| Hv 3*33* 
o 
IR (aoat ) i 3300 (OH), 1730 ( t i t t r ~C~)f 1640 (Otf ) # 710 ( O C l j a*"1 . 
?N« (cwttpH T a.76 ( » r t ltl, »H-OH), a # i ( t t i « f - q i c i - ) , § .34 
(« 9 3ft9 -C«O0ff3), 3.79 (»r »v chain aethyleae protoos) , aod 9 ,13 
( d i s t o r t e d t» 3ff9 teralaal -CStfg). 
f a c t i o n of natro«yl ^ ^ r | d » w^th f a f | y | t j - d j o l 
Pare 3-hydroxrbe*ade«attoic acid (X\) ( 4 . 0 g, 0.0130 ao t t ) 
waa «atart fled with absolute Methanol (SO a l ) containing c a t a l y t i c 
aaoant of sulphuric aetd by heating aader ref lux for 4 hr. tarn 
re not Ian prodaot was extracted with ether, washed and dried over 
anhydrous sodlua sulphate. Evaporation of the solvent gave aethyl 
a-hydro*yhe*edeoenoate as a white s o l i d , a» 56 -66 .3° . The eater 
(9«9 «, 0.0132 oole ) l a dry stber (90 « l ) was added to a well 
s t i r red eolat ion of l l t h i u a alualnlaa hydride (3*9 g) l a dry 
•t iter (90 a l ) at room teaperature. Tao s t i r r i n g waa ooatlaaod 
for 1 ar aad the eroeee of roageat was seoeaposod by a a lxtare 
of oold ether-ethyl aoetate (93 iS f V/V) aad so ld 10* aalptmrlo 
ae id . Tbe prodaot waa extracted with e ther . The ooaalaed ether 
- 1ST -
extraots w«re washed with water and dried ovar anaydroue aodlun 
sntpbate . Evaporation ef etoer yielded a aoltd anion on c r y s -
t a l l i s a t i o n fron etnanol gave pura i9a~nesadeoon*dlol ( 3 . 4 g t 
ICtt), n» T4-T3* ( l i t . 1 1 6 no ? 3 . i - T 3 . « * ) . 
i a a l . Catod* far C ^ O ^ c9 74.33f H9 13.36. 
POnndt C9 T4.3S»| il9 13*38* 
lit (KBr)| 3440 ar (OH), 2910, 1480, 1130, 10T0, 090, »T3, 330 
and T30 (Q-0) as/"*. 
HUB (oci4)iTe#4 (irit <^g - ^an3)# &•§ (d like, &i, -cai - <^a)9 
on on oti oa 
9«7 (br a, eh s in -q&j-) and 9*13 (d i s tor ted t , 3ll9 tomtnat ~C£i3)» 
YUe 1,3-hoxadeoanedlol (XXI, 1.0 g9 0.0039 so la ) was 
treated with *0C1 In at to ( leo-aayl alcohol • act ) l a nethyiene 
ohlorlde (33 n l ) for 3 hr at roon teaperature. After the oaual 
worto-np the arodnat ahowad three die t ine t spots on TbG out af 
onion one oorresponded ta the epot of a tar t lag oosjpoond (XXI). 
The nrodoot (-^0.88 g) waa ohronategraphe* owor a t s t a w of a l l l a a 
got (13 g) and the e la t ion was aarrled oat with petroleoa ather 
•ontntnlag t nor a owing oaonnt of etawl othar. s t a t i o n wtth 
patrolann ether gave | | T « T l l-nltrltananadaoanoata (XXII, O.ai g)« 
Anal. Calad for 0 M B 4 f 0 4 « i C, 6T.83 | H, t t . t t f *9 3 .T3. 
Ponndt Cf 3 7 . 3 3 | f!9 t t . t t t *t 3 .?« . 
- ta* -
v) 
in (aaat)t ITSO ( • • t«r -<a-)9 i«30 ( -O-M.O> ©aT1. 
<f«R (CQt4)t 1 8 , 9 (•©, 3W9 -0*CHa)# 9.4 ( l « 9 -CJC^ ) 9 9.7 ( » r a , 
•ttf»l<l«d aathylaito orotona), 9 , 1 (apparent d, 9a , aatfeyl protaoa). 
Maflai a/a 201 ( t . 7 ) t 191 ( 0 . 9 ) , 199 ( (».«) , 197 ( 2 . 3 ) , 173 ( 0 . 4 ) , 
197 ( 4 . 5 ) , 117 ( 1 . 9 ) , 97 ( 3 , 3 ) 9 99 ( 3 . 9 ) , 99 ( 9 . 0 ) , 73 ( 3 . 1 ) , 
72 ( « . S ) , 71 ( 1 0 0 . 0 ) , 70 ( 1 3 . 0 ) 9 99 ( 9 . 5 ) , 99 ( 1 . 8 ) , 37 ( t l . 4 ) , 
99 ( 9 . 9 ) , 93 ( 1 3 . 7 ) , 93 ( t . T ) . 
^ib««quant v lat loa with a alxtora of patrotaoa ataar-ataar 
(99s9, V/V) gave j_aa~»ayt 2-*r droxy lie xadee an oa to ( X X I I I , 0.33 »>. 
Aaal. Cale9 f«r C^a^O^Mi Cf 70.73f f i , 11.97| * , 3*03. 
PooartI C, 7 0 . 7 9 | H, 1 1 . 9 9 | M, 3 .94* 
0 
TH (aea t ) i 3390 (Oft), 1730 (eater - 0 - ) • a * 1 . 
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m ( ta .1 l ) , 93 ( 1 . 4 ) , 81 ( 1 3 . 3 ) , T4 ( 4 . 1 ) , 71 ( 1 3 . 2 ) , TO (S«4) 9 
90 ( 1 7 . T ) , 99 ( 4 . 9 ) , 47 ( 9 . 3 ) , 37 ( 3 4 . 9 ) , 39 ( 8 . 9 ) , S3 ( 2 7 . 4 ) , 
54 ( 4 . 9 ) . 
$a*aaanaat atnttoa with patroleua atfcar-atnar (SO$209 
• A ) gara a tar t lag aa ta r l a l (XXI , 0.39 g) aa a solid an and 
M p 74-TS*. 
111 
Tha l&madanaaolo aatd (1 .3 g) raaotad with a-ofelaro* 
parwaasato a d d ( 1 . 2 g) l a aalorofora (190 a l ) at rnan teapara-
tora fa r 3-4 hr . The apniy antd, raoov«rad by ataar axtraotloa 
l a alaost anaatttat lTa y t a l d , waa pari f led toy araparatlva I'lC 
using s l l l o a ( 1 na) and petrolgu« athar-attiar (30i2v>, V/V) aa 
dnvataatftg so Want. 
>rtftfftU^ Qt mmr* «Wrtff ffi4 It* rtnu»» tf 
lOtllfgfat^fJtftfffll? M l * ( W ) 
Xltroayl ealortda was araaarad toy taa aetloa of aodlitn 
a l t r l t a and aci m daaarltoad toy ttartan and w i laax 1 1 0 . r a i t 
praoadttra aaaa a aadlf taaUoa af taa arnrlaaaly rnanrta* aathods* . 
Tha proaaaa f a advaatagaaaa l a that ttiara ara aa la tamadlataa 
ta pnr l fy and taa ara da a t t m a y l aalartda nantataa aaly axidaa 
of nitrogen* Tha gna ana anr l f lad toy paaalag tiuroagn tatoaa 
- wo -
eontA!nia« aodlaa n i t r i t e ( t o absorb ttydrogoa oblorfdoi , 
pot as el tia ofclorlde which has boon aoiatoned with an aaoaat of 
water arrival eat to 2 .4* of l t n dry vol gat ( t o absorb nitrogen 
d i o x i d e ) , and aabydrooo ea le lua ohlor lde . The JKKJl gao taua 
rm r i f l e d , won dlroet ly oood for tbo reaction a* aadert 
A so lut ion of 1 g of 10,l l-epoiyuadeeanoto aoid i n 
sjotbytene obloride was takea l a a roond-bottoaed flaak aad 
cooled to oboot 0° in an l e e - o a l t bath. The n i t rosy 1 ohlorlde 
goo woo paeood slowly Into tbo reaction a l s tore with eonatant 
a t i r r l a g at 0° for 19 ata« After the gas discontinued too 
s t i r r i n g woo oontlmted for 1 or were ot l o e - o a l t bath teapora* 
taro* Tha raaotloa am s tars showed o a l a l i a apot on f l£ having, 
Rf value a l i g h t l y lower than tbo opo*y ooapoaad snowing thereby 
a quantitat ive y i e l d of tbo product (JPC7I, 0*9 g ) . 
tool. Calod for C^il^O^mUi C, dd.Tlf H9 T«S8| M, 3.3?» 
»oandt C, 49 .79 | H, 7,5T| M9 5.3fl. 
0 
IR (a«at)f 1710 (Aoid - C - ) , 1899 (-O-K-0), 730 (C-Cl) on"1 . 
0 
m* (cci4)i T a.4T (a, m9 ~G-og)f s.» (ia t -<yci-), *•« 
( d t an, - 0 - q j 3 - ) f T.T (3Ht proton* ex; to -COjH groan), oad 
«,«9 (br s , ehlelded aathyleoe protoaa) . 
Coapoaad ( i t r i l ) was obtalaed by tbe daehlorlaatloa of ooaponnd 
(TX7I) aotag nethod of Jaagaraaaa and Spoorrl as daeorlbod 
belowt 
- l e t -
?» the solution of t>v- compound (JUV1, 0.35 £> l a J J a l 
at g laeta l aoatlo M i d , stao a *« l f a * (1*0 g) vaa added. Tfca 
•dr tu ra V I M raflaxad for 6 Hr* Th« r t a o U w alxtura w«a ax t r acta* 
with athar at tar d i la t ion with v* t«r* rn« atberaal vxtraot «ma 
6rt«d «r»r «ihrrtroa« aodiaa attl abate and avaporatad to drjra«««« 
TH« »ra<taat «*a sot faaad pum a* staowa by analyt ical TUJ. Tka 
Him «f tupar* aaaple, h+avrar, ahovad a l l toa algaala dlaplajrad 
by «aan>o«ad (ftTO) aaaaat tha at gnat at T 9«9, 
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